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SUMMARY SHEETS 
Southern Nevada Water Project, Nevada 
LOCATION: Clark County, Nevada, Region 3. 
AUTHORITY FOR REPORT: Federal Reclamation Lav (Act of June 17, 1902, 
32 Stat. 388 and Acts amendatory thereof or 
supplementary thereto). 
Construction of the Southern Nevada Water Project would provide 
municipal and industrial water to the cities of Las Vegas, North 
Las Vegas, Henderson, Boulder City and Nellis Air Force Base. 
It would also provide facilities for future water deliveries to 
the potential Eldorado Valley development. 
PROJECT COSTS First Stage 
Total Cost (Total Project = $81,003,000) $ 45,927,000 
Item Cost 
PLAN 
Pumping Plants 
Supply Conduits 31,^^4,000 
13,754,000 
Operating Facilities 
CONSTRUCTION PERIOD (First Stage) Approximately 3 years. 
729,000 
ANNUAL EQUIVALENT BENEFITS 
100-year Period of Analysis First Stage 
Municipal and Industrial Water $ 3,728,000 
SUMMARY SHEETS (Continued) 
ANNUAL EQUIVALENT COSTS 
Total 
BENEFIT-COST RATIO 
100-year Period of Analysis 
ALLOCATION OF COSTS 
100-year Period of Analysis 
First Stage 
$ 2.954,000 
First Stage 
1.3 to 1.0 
First Stage 
Reimbursable 
Municipal and Industrial 
Water 
Interest during 
Construction 
Nonreimbursable 
Investigation Costs 1/ 
Nellis Air Force Base 
Investment Cost 
$ 45,208,000 
2,011,000 
237,000 
751,000 
REPAYMENT 
Reimbursable costs allocated to municipal and industrial water can 
be repaid with interest in 50 years. 
ANNUAL REVENUES 
Variable - See Payout Analysis 
PROJECT FEATURES 
Conduits Unit 
Main Aqueduct 
Maximum Capacity cfs 585 
Total Length Miles 7-07 
1/ Investigation costs obtained from the Colorado River Development Fund. 
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SUMMARY SHEETS (Continued) 
Unit 
Covered Conduit - concrete pipe (298 cfs) 
Miles 
Monolithic concrete pipe (585 cfs) Miles 
River Mountains Tunnel - 10' circular ($00 cfs) 
Miles 
Boulder City Lateral 
Maximum Capacity cfs 
Total Length Miles 
Covered Conduit - concrete pipe Miles 
Eldorado Valley Lateral 
Maximum Capacity cfs 
Total Length Miles 
Covered Conduit - concrete pipe Miles 
Las Vegas Valley Lateral 
Maximum Capacity cfs 
Total Length Miles 
Covered Conduit - concrete pipe Miles 
North Las Vegas Lateral 
Maximum Capacity cfs 
Total Length Miles 
Covered Conduit - concrete pipe Miles 
Whitney Lateral 
Maximum Capacity cfs 
Total Length Miles 
Covered Conduit - concrete pipe Miles 
(2.40) 
(0.91) 
(3.76) 
45 
8.60 
(8.60) 
30 
4.03 
(4.03) 
253 
6.80 
(6.80) 
83 
10.21 
(10.21) 
140 
3.09 
(3.09) 
iii 
SUMMARY SHEETS (Continued) 
Conduits (Continued) Unit 
Henderson Lateral 
Maximum Capacity cfs 
Total Length Miles 
Covered Conduit - concrete pipe Miles 
30 
4.02 
(4.02) 
ng Plants 
No. 1 
No. 
10 
.of Units 
0 30 cfs 
Design Capacity 
(cfs) 
300 
No. 1-A 10 <a 30 cfs 300 
No. 2 9 e 28 cfs 252 
No. 3 3 @ 10 cfs 30 
No. 4 4 @ 11 cfs 44 
No. 5 4 @ 11 cfs 44 
No. 6 3 @ 28 cfs 84 
No. 7 3 e 5 cfs 15 
Total Head 
(feet) 
220 
370 
380 
150 
410 
570 
150 
80 
iv 

FOREWORD 
This report presents the results of definite plan studies of 
the Southern Nevada Water Project in Clark County, southeastern 
Nevada. Construction of this project was authorized under Public 
Lav 89-292 dated October 22, 1965. Authorization of the Southern 
Nevada Water Project was based on a project plan outlined in the 
feasibility report of August 1963 as supplemented in April 1965. 
The definite plan studies have confirmed the general project plan 
of the 1963 report as supplemented but some important modifications 
are now contemplated as explained in Part IV. 
The project will be constructed in three stages. Stage develop-
ment is desirable to provide flexibility in the timing of future 
installations, and to allow for deviations from the projected future 
growth rates of population and industry. Presently contemplated future 
stages can be altered or eliminated and new features incorporated as 
may be needed to meet changes in trends of growth or shift in area of 
use. This report is limited to the first stage of construction. 
Authority to make this report is provided by the Federal 
Reclamation Laws (Act of June 17, 1902, 32 Stat. 388 and Acts 
amendatory thereof or supplementary thereto). 
The State of Nevada has designated the Colorado River Commission of 
Nevada as the state agency to contract with the Secretary of the Interior 
of the United States for repayment of project costs, and to accept 
transfer of the care, operation and maintenance of such water service 
facilities. 
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I. GENERAL DISCUSSION 
A. Location. 
The Southern Nevada Water Project is located within the Lower 
Colorado River Basin in the central section of Clark County, Nevada. 
Clark County occupies the southern corner of the state, and includes 
that portion of Lake Mead that is located within Nevada. The 
project service area would include Las Vegas Valley, Eldorado 
Valley, Boulder City, and the intervening areas outside the Lake Mead 
National Recreation Area as shown on Project Map, Drawing 952-325-1. 
Las Vegas, the county seat of Clark County, Nevada, is about 290 
miles northeast of Los Angeles, California, and some 450 miles south-
west of Salt Lake City, Utah. It is some 290 miles northwest of 
Phoenix, Arizona and about 450 miles southeast of Reno, Nevada. 
Excellent air transportation is available between Las Vegas, 
Nevada and the population and industrial centers of the United States. 
B. Description of Areas. 
Las Vegas Valley is drained by Las Vegas Wash which empties into 
the Boulder (Lower) Basin of Lake Mead. At its southeasterly end 
Las Vegas Valley is adjacent to the Eldorado Valley subarea. The 
cities of Las Vegas and North Las Vegas are located in the central 
part of the valley, and together they constitute the principal 
population and trading center for the entire southern Nevada area. 
The defense establishments of Nellis Air Force Base and Lake Mead Base 
are located northeast of Las Vegas, seven and ten miles, respectively, 
1 
via Interstate Route 15 and Highways 91 - 93. East Las Vegas, 
(formerly Whitney) is located along Highway 93-95-466, eight miles 
southeast of Las Vegas. Also located along Highway 93-95-466, and 
ten miles southeast of Las Vegas, is the city of Henderson and its 
large industrial complex. 
Eldorado Valley is located generally south of Las Vegas Valley. 
It is one of the many small inland basins to be found in the State 
of Nevada. A sizable acreage of raw desert land located within this 
inland basin is available for settlement and/or industrial development. 
A small part of this undeveloped acreage is within the city limits of 
Boulder City, Nevada, which is situated 23 miles southeast of 
Las Vegas via Highway 93 - 466. Boulder City is located astride the 
northeasterly rim of Eldorado Valley, and is the only municipality 
within this area. The remaining vacant acreage amounts to some 197 
square miles of public domain which has been withdrawn from entry, 
and with the exception of lands reserved for Federal use, is available 
for conveyance to the jurisdiction of the State of Nevada for develop-
ment under authority contained in the Eldorado Valley Act (Public Law 
85-339) March 6, 1958 and Acts amendatory thereof or supplementary 
thereto). A basic requirement of the Act is that the State of Nevada 
submit a plan of development acceptable to the Secretary of the 
Interior. Access into Eldorado Valley is provided by Highway 95 
which joins Highway 93 - 466 at the northerly edge of the subarea. 
Adjoining Las Vegas Valley at the northwest end is Indian Springs 
Valley, a shallow inland basin which is separated from Las Vegas 
Valley by a low divide. Indian Springs Valley is connected 
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hydraulically to the project service area in that the Las Vegas 
ground-water basin, as delineated by the Geological Survey, underlies 
the southern part of the valley. Within the valley are situated the 
small communities of Mercury, Camp Desert Rock, Cactus Springs, and 
Indian Springs, which are the principal entrance points into the Nevada 
Atomic Test Site and the Las Vegas Bombing and Gunnery Range. This 
locality is one of the areas which has been considered as a site for a 
community (to be developed under Atomic Energy Commission sponsorship) 
to provide living accommodations for test site employees. Most of 
these employees now reside in Las Vegas and nearby communities and 
commute via Highway 95, some 40 to 65 miles to the test site entrances. 
C. Physical Features. 
The Southern Nevada Water Project lies within the Basin and 
Range physiographic province. The general area is characterized by 
isolated mountain ranges, trending north-south with extensive 
intervening basins or valleys floored with detrital material. The 
mountains are usually steep, rocky, and rugged, and practically devoid 
of vegetation. They rise precipitously from the gently sloping plains 
surrounding them. Elevations in the service area range from 1600 to 
2600 feet. 
The dominant features in the region of the project are the 
Las Vegas and Eldorado structural basins. The Las Vegas Basin is a 
block faulted structural trough of unknown but substantial depth. The 
trough has been filled with younger sediments ranging from fine-textured 
evaporites and alluvial clays to coarse-textured alluvial debris of 
sand, gravel, cobbles, and boulders. The distribution of permeable 
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materials throughout the basin largely controls the occurrence and 
development of ground water. 
The Eldorado Basin is a broad volcanic sag filled to relatively 
shallow depths by poorly sorted alluvial debris of low permeability. 
The basin thus contains no appreciable ground-water supply. 
D. Climate. 
The climate of Las Vegas Valley and Eldorado Valley is arid and 
characterized by small amounts of precipitation, little snow, low 
humidity, abundant sunshine, short, relatively mild winters, long, 
hot summers, and wide extremes in daily temperatures. Most of the 
scanty precipitation in the valleys occurs as local thunderstorms 
during July and August. 
Climatological data, based on records of the United States 
Weather Bureau Stations at Las Vegas, Boulder City, and Searchlight, 
Nevada, are summarized in Table 1. 
E. History and Settlement. 
The first white settlement in what is now Clark County, Nevada, was 
founded by Mormon settlers in the Moapa Valley, Virgin Valley, and near 
the large springs in Las Vegas Valley during the period 1855 to 1865. 
These settlements were basically self-sufficient depending on 
irrigation to produce their agricultural products. Las Vegas, mean-
ing "the meadows" in Spanish, was named for natural grass lands in 
the valley and hay meadows irrigated from the many artesian springs 
that were abundant in the early years of the settlement. 
In 1903 the Stewart Ranch in Las Vegas Valley, which received 
its water supply from large springs, was purchased for a townsite by 
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Table 1 
SUMMARY OF CLIMATOLOGICAL DATA 
U.S. Weather Bureau Stations 
Las Vegas, Boulder City, and Searchlight, Nevada 
Southern Nevada Water Project, Nevada 
Item Boulder City Las Vegas Searchlight 
Elevation of station - feet 
above mean sea level 
2525 2162 
Wind movement average annual (miles) 29,99** 1 
Evaporation - annual (inches) 120 1 
Clear Days - mean annual 262 5 
Partly cloudy days - mean annual 69 5 
Percent of possible sunshine 
Humidity 
84 6/ 
20.5% 7/ 
3340 
Precipitation 
(inches) 
- annual mean 5.55 l/ 4.08 2/ 
/ 
7.93 3/ 
Temperature - January mean 45.7° 1/ 43.6° 2/ 43.9° 3/ 
Temperature - July mean 89.1° 1/ 90.2° 2/ 84.2° 3/ 
Temperature - Annual mean 66.9° 1/ 66.8° 2/ 63.5° 3/ 
Temperature - Maximum of record 114° l/ 118° 2/ 111° 3/ 
Temperature - Minimum of record 11° l/ 8° 6° 1/ 
1/31 years for precipitation and temperature (1931 to 1962) 
2/59 years for precipitation and temperature (1903 to 1962) 
3/47 years for precipitation (1915 to 1962) and 44 years for 
temperature (1918 to 1962) 
4/ 27 years for wind movement (1935 to 1962) 
5/15 years 1932 to 1947 for clear and partly cloudy days 
6/17 years 1946 to 1962 for percent of sunshine 
7/14 year average, 1946 to 1962 
5 
the San Pedro, Los Angeles, and Salt Lake Railroad which later became 
the Union Pacific Railroad. The only industry other than agriculture, 
to be found in Clark County, Nevada, prior to 1905 was mining. 
Scattered mineral explorations were conducted from about 1857 to 1905. 
Sizable settlements developed during this period at Searchlight and 
Nelson which were sustained by the exploitation of gold and silver 
bearing lodes in the area. 
In 1905, following construction of the railroad, the town of 
Las Vegas was made a division point. By 1910, Las Vegas had a 
population of about 800, most of which was largely dependent upon 
the railroad. The railroad was the largest single employer in the 
county from 1905 until 1931. 
By 1930, the population in the county had increased to about 
8,500 inhabitants and in Las Vegas to about 5,100. Substantial 
growth of the area did not start until 1931 when employment in con-
nection with the construction of Hoover Dam created a boom in the 
area's economy. Between 1930 and 1940 the population of the county 
increased nearly 8,000 and Las Vegas gained a little over 3,000. 
Boulder City was established as a construction camp for Hoover Dam 
and Powerplant and grew to nearly 3,000 population by 1940, while the 
remainder of the county increased nearly 2,000. The economy and 
population of the county continued to expand during the 1930's. 
During World War II Federal expenditures were very high in Clark 
County, totaling nearly $200 million. Private developments also 
increased materially during the 1940 decade causing the population to 
grow rapidly. During this decade Nellis Air Force Base and the townsite 
of Henderson, which includes the BMI Electrochemical Industries, were 
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established. Clark County was beginning to feel the first effects 
from tourism during the late 1940's and the population of the county 
increased nearly 32,000, about half of which was in the city of 
Las Vegas. 
During the 1950 decade the population of Clark County increased 
over 2-1/2 times to just over 127,000 people. The increase was due to 
three major factors (1) the accelerated construction of large luxury 
hotels, motels, other service facilities, and the enlargement of the 
recreational facilities at Lakes Mead and Mohave, all of which 
encouraged an increase in tourism to the area; (2) the establishment 
of atomic testing and research facilities; and (3) the increase in 
activities of Nellis Air Force Base. By 1960 Clark County accounted 
for 45 percent of the population of Nevada as compared with 30 percent 
in 1950 and less than 15 percent in 1940. Table 2 gives the population 
of Clark County and Nevada by decades since 1910. 
Since the 1960 United States Census, the increase in population in 
Clark County has been phenomenal. The estimated population of Clark 
County at the end of 1966 was in excess of 275,000. This rapid 
increase was largely due to the intensification of the entertainment 
and recreational facilities in Clark County. Additional impetus was 
created by the increase in nuclear testing and research, and by 
municipal and industrial construction. 
Present predictions indicate that this rapid growth will continue 
in southern Nevada. At present, Clark County is one of the fastest 
growing areas in the United States. 
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Table 2 
POPULATIONS OF CLARK COUNTY AND STATE OF NEVADA, 1910 TO 1960 
Southern Nevada Water Project, Nevada 
Year Clark County Nevada 
1910 3,321 81,875 
1920 4,859 77,407 
1930 8,532 91,058 
1940 16,414 110,247 
1950 48,289 160,083 
1960 127,015 285,278 
F* Economy of the Area 
The basic economy of the project area is geared to military 
establishment and national defense industries, light industries, 
tourism, the entertainment industry and associated services. 
Agriculture, although an important industry to the county as a whole, 
is relatively insignificant in the immediate project area. 
1* Defense. The first military installation to be established 
in southern Nevada was Nellis Air Force Base, northeast of Las Vegas. 
This installation was established during World War II and has become 
a permanent base. Following the end of hostilities the Nevada Atomic 
Test Site was established by the Atomic Energy Commission for nuclear 
research and development. During the Korean conflict Lake Mead Base 
was established by the Navy Department. 
These major military installations, defense activities, and 
associated industries in southern Nevada are very important to the 
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present economy of the area. In 1960 Nellis Air Force Base and Lake 
Mead Base employed about 5,950 military personnel and about 1,200 
civilian personnel. 
Employment at the Nevada Atomic Test Site since its establish-
ment has fluctuated greatly. Because of security requirements for 
this installation detailed information regarding employment is not 
available. However, at the present time large numbers of people are 
employed at the site and it is a very significant factor in the local 
economy. 
2. Mining and Manufacturing. Mining in Clark County involves 
primarily nonmetallic materials such as lime products, raw gypsum, 
and silica sand used in the manufacturing of glass as well as for use 
in foundries. 
Manufacturing in Clark County developed almost entirely during 
or since World War II. During that conflict large amounts of magnesium 
were needed for the war effort. Because a source of low cost power 
was available from Hoover Dam and water was available from Lake Mead 
the Basic Magnesium Incorporated processing plant was constructed at 
Henderson, Nevada. Following World War II the buildings and equipment 
of the Basic Magnesium Incorporated plant and water supply pipeline 
from Lake Mead were sold to the State of Nevada. The State then sold 
or leased these buildings and equipment to a number of industrial 
firms. These firms in turn created an organization known as Basic 
Management Incorporated, to administer the common service facilities. 
The products presently processed or manufactured by these firms 
include titanium, chemicals of various types, lime products, and 
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rocket fuels. A number of small manufacturing plants have gone into 
production in the Las Vegas and North Las Vegas areas in recent years. 
During 1960 mining and manufacturing firms in Clark County 
employed about 2,900 persons which was about six percent of the total 
labor force. 
3. Tourism and Entertainment. The tourism and entertainment 
industry is very important in the area. Hoover Dam and the Lake Mead 
National Recreation Area which includes the famous Lake Mead and 
Lake Mohave on the Colorado River attract a great number of people 
to the area to enjoy sightseeing, boating, swimming, water skiing, 
fishing, camping, picnicking, and skin and scuba diving. More than 
one-half million persons tour Hoover Dam and over 3,000,000 persons 
visit the Lake Mead National Recreation Area annually. 
The entertainment in the area attracts huge numbers of pleasure 
seekers from all over the United States, and supports a large 
professional and labor force. The growth of the lavish resort hotels 
in the Las Vegas area since 1942 has been phenomenal. These resort 
hotels offer, in addition to lodging, various forms of luxury entertain-
ment such as dining and dancing with elaborate stage shows, swimming, 
tennis, horseback riding, boating on Lake Mead and golfing. The 
entertainment features the world's top entertainers. Golfing is a 
popular sport in this area and the Tournament of Champions held here 
each year, attracts the nation's leading contestants. 
To attract additional tourist trade to the area the county 
constructed the Las Vegas Convention Center in 1959. A number of 
large conventions, many of them national in scope, are held in the 
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center each year. Many smaller conventions are also held in the 
convention rooms of several of the resort hotels. 
It has been estimated that during 1960 approximately 15,000 
people were employed in serving the tourists in one way or another. 
This was about 30 percent of the total labor force of the area. 
The Las Vegas Chamber of Commerce estimated that during 1962 a total 
of 10,058,983 tourist-days were spent in Clark County. 
4. Agriculture. Most of the agriculture in Clark County is 
carried on in Moapa Valley and along the Virgin River at some distances 
from the project area. A small acreage of land is devoted to agri-
culture in Las Vegas Valley, utilizing treated sewage effluent or 
groundwater. Municipal expansion of Las Vegas and North Las Vegas 
during recent years has replaced a portion of the irrigation farming 
in Las Vegas Valley. The industrial and residential development in 
the area may eventually engulf nearly all irrigated land in Las Vegas 
Valley. 
The 1960 population census shows only 791 individuals engaged 
in agriculture in Clark County. This figure includes seasonal labor 
used in the harvesting of specialty crops. 
5. Government. During 1960 federal, state, and local govern-
ment employment in southern Nevada totaled 5,800 and accounted for 
about 12 percent of the total. Federal employment amounted to 716 
with 430 of these employees located in the Boulder City area. 
G. Transportation. 
The Union Pacific Railroad between Los Angeles and Salt Lake City, 
Utah, provides the only rail service to Clark County and southern 
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Nevada. Las Vegas is located on the main line between Los Angeles 
and Salt Lake City, and is served by several daily transcontinental 
passenger trains and by transcontinental rail freight services. 
A spur line from Las Vegas serves the BMI industrial complex at 
Henderson, the City of Henderson and Boulder City. 
The Clark County area is presently served by seven major com-
mercial airlines handling both passengers and freight. 
One-stop passenger service to and from Las Vegas is available to all 
major metropolitan areas in the United States. Nonstop jet service 
is available to Denver, Chicago, Los Angeles, San Francisco, Dallas, 
and other points. McCarran Field was recently rehabilitated into one 
of the most modern terminals of the world. In addition to McCarran 
Field, at least two minor airports serve the area. Thunderbird Field 
near Las Vegas and Boulder City Airport are available for private and 
small commercial aircraft. 
Clark County is served by four major bus lines. Excellent motor 
freight transportation is provided by nine major trucking lines which 
maintain terminals in Las Vegas. Las Vegas is a major terminal point 
on the new 41,000 mile interstate highway system. Excellent service 
is available with overnight service between Las Vegas and such 
population centers as Los Angeles, San Diego, Phoenix and Salt Lake 
City. This fact, coupled with the availability of the Nevada freeport 
privilege, makes Las Vegas one of the most promising distribution 
centers of the West. 
H. Resources. 
Water and minerals are the most important natural resources to 
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the areal economy. Timberlands are minor in extent and are entirely 
contained vithin federal areas reserved for recreation and wildlife. 
Irrigated agricultural lands are being absorbed into urban and 
suburban developments. Rangelands have low productivity due to 
sparse rainfall. 
1. Water. Underground water occurs within the project area and a 
large surface water source exists in Lake Mead on the Colorado River. 
The development of ground water has been extensive while the Colorado 
River supply has been used in the area only nominally. 
2. Minerals. The project eurea and the region adjacent contains a 
vide variety of minerals. Reserves of nonmetallic minerals are large and 
are important in the expansion of the economy of the project area. These 
include magnesite, limestone, silica sand, perlite, salines, sand and 
gravel. Metallic mineral resources are small and videly scattered in 
occurrence. They include both ferrous-metal and nonferrous-metal deposits. 
The nonferrous-metal minerals include gold, silver, copper, lead and zinc 
in small to fairly sizable deposits. Ferrous-metal minerals include man-
ganese in important quantities vith lesser deposits of cobalt, nickel 
and tungsten. 
I. Previous Investigations and Reports. 
Under authority contained in Section 15 of the Boulder Canyon 
Project Act (45 Stat. 1057) reconnaissance field inspections vere 
made by the Bureau of Reclamation in 1932 and 1944 of areas in Clark 
County, Nevada that vere considered to be irrigable vith vater from 
the Colorado River. The report covering the 1932 investigations 
includes tvo areas in Las Vegas Valley vhich vere not recommended for 
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development because of the high cost of delivering water for 
irrigation. Based upon findings of the 1944 inspections, a potential 
Las Vegas Pumping Project, consisting of 20,000 irrigable acres, is 
included in the report "The Colorado River—March 1946," (Colorado 
River Blue Book). 
A Report on Preliminary Investigations, Las Vegas Pumping Project, 
Nevada-March 1955, by the Bureau of Reclamation presented information 
regarding the water supply situation existing at the time and estimates 
of potential water resources and future requirements for the Las Vegas 
Valley area. It also contained a discussion of some of the more 
important water problems in the area, and a plan of development for 
supplying a supplemental water supply for municipal and industrial 
uses from Lake Mead and for utilization of salvaged water (sewage 
effluent) for irrigation. The report concluded that on the basis of 
1955 conditions the project might not be required until about year 
1975, and that further investigations leading to a feasibility report 
should be deferred until the project was more immediately needed. 
During the period 1953 to 1956, land classification and soil 
surveys of the Las Vegas Valley and Eldorado Valley subareas were 
made under a cooperative agreement between the Soil Conservation 
Service, Bureau of Reclamation, and University of Nevada, Agricultural 
Experiment Station. A report covering these surveys, "Soil Survey, 
Las Vegas and Eldorado Valley Area Nevada" was issued in February 1967 
by U. S. Department of Agriculture Soil Conservation Service in 
cooperation with the University of Nevada Agricultural Experiment 
Station and U. S. Department of the Interior, Bureau of Reclamation, 
Region 3. 
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Prior to about 1956, the interest in the Eldorado Valley at both 
the State and local level was in its potential value for agricultural 
development. However, preliminary investigations indicated a 
strictly agricultural development would be infeasible. Interest was 
then concentrated on the possibilities of major industrial develop-
ment supplemented with municipal and possibly small homesite 
developments. A Report on Reconnaissance Investigations, Eldorado 
Valley Project, Nevada - October 1959, by the Bureau of Reclamation 
found that the area has a potential for industrial and municipal 
development; that it is feasible to deliver water for municipal and 
industrial purposes from Lake Mead; and that a commercial agricultural 
development would not be feasible at that time. The report contained 
a recommendation that further investigations by the Bureau of 
Reclamation be deferred until such time as an over-all plan of 
development for the valley has been adopted by State and local 
interests in order that water requirements and plant capacity might 
be determined. 
The feasibility report titled "Report on Southern Nevada Water 
Supply Project, Nevada," dated August 1963, and the Supplement to 
Report on Southern Nevada Water Supply Project, Nevada, dated April 
1965, recommended authorization of construction of the project. The 
Report and Supplement were printed as House Document No. 177, 89th 
Congress, 1st Session. On October 22, 1965, the President signed 
Public Law 89-292, authorizing construction, operation, and maintenance 
of the Southern Nevada Water Project, Nevada. Public Law 89-510, 
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II. MUNICIPAL AND INDUSTRIAL WATER SUPPLY 
A. Water Resources 
Water resources available to serve the project area include both 
surface and underground supplies. Only surface water pumped from 
Lake Mead would be available through the project system. Ground-water 
procurement, operation and management vould be the function of the 
distributing agencies and/or water users. 
1. Underground Water. Ground water is available to supply 
large demands only in the Las Vegas artesian basin which includes 
Las Vegas Valley Water District, City of North Las Vegas and Nellis 
Air Force Base. Ground water is not available to supply large demands 
of suitable water in the southern end of Las Vegas Valley, which 
includes the City of Henderson and the Henderson Industrial Area. 
Explorations indicate that a ground water supply is not available at 
a reasonable depth in Eldorado Valley, including the Boulder City area. 
a. Occurrence. Ground water occurs under both artesian 
and water table conditions in the Las Vegas artesian basin. The 
principal development of the present water supply has been from the 
artesian system. 
Las Vegas basin is a structural depression in sedimentary, 
igneous and metamorphic bedrock, all of which have a low permeability. 
The alluvial fill, which has accumulated in the basin, consists of 
boulders, gravel, sand and clay. Near the mountains the alluvial 
fill forms debris fans of coarse materials having high perme-
ability. At progressively lower elevations the materials become 
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fine in texture and are interfingered with lenses of silt and clay. 
Underlying the Las Vegas urbanized area the stratification consists 
of alternate layers of pervious sand and gravel and impervious silt 
and clay and forms the aquifers and aquicludes of the artesian system. 
Extensive faulting has occurred resulting in poor continuity in the 
aquifers and causing leakage paths between them. 
In the Las Vegas urban area the artesian system occurs in 
three distinct zones of aquifers which are definable according to 
strata and which show uniformity of hydraulic characteristics. A 
group of three sand and gravel layers extending to a depth of 350 to 
500 feet comprise the "shallow zone" which is characterized by 
moderate yields. Separated from the shallow zone by a definite blue 
clay layer and extending downward about 200 feet is the "middle zone" 
of aquifers which supply the major wells and higher yield wells of 
the area. At extreme depth, 900 feet or more, a group of aquifers 
termed the "deep zone" exist, characterized by moderate yields. 
Static pressure levels of all zones are reasonably concurrent due to 
a high degree of interconnection through faults. 
In the North Las Vegas - Nellis Air Force Base area, north-
east from Las Vegas, the aquifers diminish and yields are generally 
low. Strata of gypsum and anhydrite are present in these areas. 
In the lower elevations of the valley, near Las Vegas Wash, 
artesian aquifers are poorly defined and discontinuous. Highly 
mineralized water has been produced from wells in the area under 
sufficient artesian pressures to raise the water more than 70 feet 
above land surface datum. Yields of wells are very low and most wells 
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drilled in the area have been abandoned. 
In Paradise Valley, directly southward from Las Vegas urban 
area, wells that penetrate into the fill of old streambeds occasionally 
have an excellent water yield. No definite pattern of aquifers exists 
in the area and water is generally highly mineralized. 
To the west and northwest of Las Vegas the clay aquieludes 
diminish giving way to coarse layers having high transmissibility. 
b. Source. The source of artesian ground water that under-
lies Las Vegas is the precipitation in the mountains surrounding the 
valley and on the higher alluvial fans. The principal area of 
recharge is in the Spring Mountains on the southwesterly side of the 
valley, although some recharge occurs in the Sheep Mountains on the 
northwesterly side of the valley. Most of the precipitation in these 
mountain areas occurs as snowfall, although scsne precipitation occurs 
during summer rainstorms. A snow survey program has been maintained 
with Federal, State and private cooperation since 19^1. Six snow 
courses have been established in the Spring Mountains. The observed 
water content for April 1962 and the adjusted average for 19^3 - 1957 
are shown for these courses in Table 3. 
The total watershed area, including partially contributory 
areas in Indian Springs and Ivanpah Valleys, contains some 2,830 
square miles. Precipitation over the area ranges from less than 4 
inches per year in the lower reaches of the basin upward to possibly 
40 inches or more at the peaks of the adjacent Spring Mountains. 
c. Quality. Artesian ground waters in the Las Vegas urban 
area are of excellent quality, ranging from 200 to 500 parts per 
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Table 3 
WATER CONTENT IN SNOW PACK - SPRING MOUNTAINS 1/ 
Southern Nevada Water Project, Nevada 
Course Elevation 
Water Content as 
of April 1, 1962 
(inches) 
Past Record 
Average Water 
Content 
(inches) 
Clark Canyon 9,000 13.7 8.5 2/ 
Kyle Canyon 8,200 20.1 9.5 2/ 
Lee Canyon No. 1 8,300 16.9 8.0 
Lee Canyon No. 2 9,000 18.8 9.6 2/ 
Rainbow Canyon No. 2 8,100 26.1 16.0 2/ 
Trough Springs 8,500 10.9 6.2 2/ 
1/ Source: Water Supply Outlook and Federal-State-Private Cooperative 
Snow Surveys for Nevada. U.S. Department of Agriculture, 
Soil Conservation Service, and Nevada Department of Con-
servation on Natural Resources Division of Water Resources. 
2/ 19^3 - 57 adjusted average which is used as the basis in forecast-
ing water yield. 
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million in total mineralization, and contain no significant amounts 
of toxic or irritant materials. Hardness in these waters is mainly 
bicarbonate and carbonate hardness is generally less than 300 parts 
per million. Eastward from the center of Las Vegas urban area the 
waters become sulfate in character and total mineralization pro-
gressively increases, reaching concentrations of 7.000 parts per 
million in some areas. Southward from the primary area of extraction 
the total mineralization also increases and both sulfate and chloride 
character of water becomes evident. These progressive deteriorations 
in chemical quality are evidence of the local recharges from adjacent 
low mountain ranges. The sulfate probably is derived from the 
gypsum beds exposed in Frenchman and Sunrise Mountains. General 
quality deterioration with depth of extraction is not evident. Good 
deep wells produce water of approximately the same chemical composition 
as wells of moderate depth. Occasionally wells drilled to depths of 
1,000 feet or more encounter highly mineralized water in areas where 
the wells of moderate depth have produced water of uniformly excellent 
quality. 
d. Status. Artesian pressures in the Las Vegas Valley are 
currently declining at an average effective rate of about 2.6 feet 
annually. The apparent major causes of the pressure losses are over-
draft, friction due to increasing extraction rates and by drainage 
and shallow wells which have reduced compressive loads on aquifers. 
Total artesian discharge reached an estimated level of 54,000 
acre-feet annually during i960 and has subsequently increased to meet 
growing demands. About 49,000 acre-feet of the total discharge was 
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by extraction. The remaining 5,000 acre-feet was the estimated 
artesian loss or upward leakage. Consumption by phreatophytes and 
withdrawals from shallow wells account for most of the present losses 
from the artesian basin. 
The total annual recharge to Las Vegas artesian basin was 
based on data obtained from the Geological Survey, preliminary 
information from the Desert Research Institute and other studies. 
These data indicate an annual recharge of 25,000 to 35,000 acre-feet. 
A report is being prepared by the Desert Research Institute and others 
which may show an increase in the amount of recharge. Pumping from the 
Las Vegas artesian basin exceeds the recharge and the cumulative effects 
of continued overdraft are evidenced by declining pressure levels and 
land subsidence. Under the existing rate of extraction the estimated 
annual overdraft is increasing about 2,800 acre-feet annually and the 
artesian system is hydrologically unbalanced. 
e. Future Use. A uniform annual draft of 46,000 acre-feet 
(15,000 million gallons) is anticipated under project operating 
conditions. This rate of withdrawal was determined by specific 
capability analysis for individual areas. The extent of future 
ground-water use in the project area will be dependent upon many 
factors which affect individual areas in different ways. Factors 
which should tend to restrict ground-water use to approximately the 
anticipated level are the restrictions on presently issued well 
permits which are limited to peaking use, and the rescinding of 
temporary well permits which become invalid when district water 
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service becomes available. Other factors are changes in water 
quality, contamination and economics of pumping. The anticipated 
rate of artesian withdrawal under project conditions would lower the 
artesian pressure levels at an estimated rate of 1.7 feet annually. 
2. Surface Water. The project water supply would be pumped 
from Colorado River water stored in Lake Mead. 
a. Quality. The suitability of Lake Mead water at the 
point of diversion for the project for municipal-industrial use has 
been well established. The total dissolved solids average about 
700 parts per million with no prohibitive amounts of toxic materials. 
The water is hard with average calcium-magnesium hardness of about 
330 parts per million. 
B. Water Rights. 
The delivery of Lake Mead water would be accomplished under 
contract between the United States and the State of Nevada. The 
representative agency for the State of Nevada relative to Colorado 
River matters is the Colorado River Commission of Nevada and this same 
agency has also been designated by the State to be the contracting 
and operating agency for the Southern Nevada Water Project. 
Water right filings on ground water or on waste water would not 
be required since the utilization of water from those sources is not 
a project function. 
1. Right to Use Colorado River Water. By contract of March 30, 
19^2, as amended by supplemental contract of January 3, 19^4, pursuant 
to provisions of the Boulder Canyon Project Act, the United States 
agreed to deliver to the State of Nevada from storage in Lake Mead 
23 
so much water, including all other waters diverted for use within 
the State of Nevada from the Colorado River system, as may be necessary 
to supply the State of Nevada a total quantity not to exceed three 
hundred thousand (300,000) acre-feet each calendar year, subject to 
the availability thereof for use in Nevada under the provisions of 
the Colorado River Compact and the Boulder Canyon Project Act. 
The Colorado River Compact was signed at Santa Fe, New Mexico on 
November 24, 1922. One of the major purposes of the compact was to pro-
vide for the equitable division and apportionment of the use of the waters 
of the Colorado River system. The compact made a division and apportion-
ment of use of the waters of the Colorado River system only between the 
Upper Colorado River Basin and the Lower Colorado River Basin. 
On June 3, 1963, the Supreme Court of the United States rendered 
its opinion in the litigation over Colorado River water in the case 
Arizona v. California. In its opinion the Supreme Court established 
the basis for apportionment of the waters of the Lower Colorado River 
and confirmed the validity of the amount of water apportioned to 
Nevada in the contracts between Nevada and the United States. The 
Supreme Court decree in the aforementioned suit was issued by the Supreme 
Court of the United States on March 9, 1964. 
The amounts of Colorado River water to be used by the Southern 
Nevada Water Project would fall within the state's entitlement as 
defined by the court decree and the contracts. 
2. Right to Use Effluent and Waste Water. The policies of the 
State of Nevada concerning the use of sewage effluent could have a 
significant effect on the water rights for southern Nevada. Nevada 
water laws do not specifically provide for water rights to effluent 
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or waste. 
3. Ground-Water Rights. Ground-water laws and policies of the 
State of Nevada will have an important effect upon Southern Nevada 
Water Project. The volumes and patterns of ground-water use by the 
distributing agencies will influence the project delivery requirements 
of those agencies. 
The ground-water law of 1939, as amended by subsequent acts, 
together with the general water law of 1913, provides the State 
Engineer with broad powers to establish and enforce conservation 
measures in artesian basins. The current policies concerning rights 
and peimits to use ground water in Las Vegas artesian basin are 
reflected in the restrictions imposed upon recent filings. These 
restrictions are not uniform throughout the basin, but vary with 
local conditions. 
Generally, permits to appropriate water from Las Vegas artesian 
basin, subsequent to 195^, are classified as temporary and are 
stipulated to be terminated when alternate supplies became available. 
However, the most recent permits have limitations imposed upon use 
and specify the use is to be only for peaking purposes. 
C. Water Requirements. 
Future water requirements for the project were estimated from 
historical water use data, adjusted to reflect probable variation in 
pattern and use and increased by the projected growth of population 
and industries. 
Maximum utilization of existing water production systems was 
assumed in the formulation of the project plan and in the operating 
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scheme so as to achieve maximum operational efficiency and minimum 
total water cost. 
The Lake Mead water delivery system of Basic Management 
Incorporated has a capability of 134 acre-feet (43.75 million gallons) 
per day. Interagency contracts for service from that system include 
a contract for delivery of 5.0 million gallons per day to the City of 
Henderson, which terminates in 1990; a contract with Las Vegas Valley 
Water District for 4.2 million gallons per day which terminates in 
1967 and another contract with that District for 13.75 million gallons 
per day which terminates in 1990. 
Boulder City is served by a federally operated system. The 
contracted maximum rate of delivery is 3,650^  gallons per minute or 
5.256 million gallons per day. 
It is assumed that distributing agencies having existing surface 
water supply systems would continue to utilize these systems to the 
limit of their capabilities and would supplement their requirements 
with water obtained through the project system. These agencies, 
including Boulder City, City of Henderson and Basic Management 
Incorporated, are supplied by relatively low cost water through their 
present systems and maximum use of these systems under the project 
would provide the most economical combination of supply. 
Under the project plan distributing agencies located within Las 
Vegas artesian basin are assumed to use ground water for peaking and 
to draw a base supply of water from the project. 
Currently, ground-water systems provide the base water supply 
with summer peaking being obtained from Lake Mead through the Basic 
Management Incorporated system. With assumed project operation 
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Lake Mead water would form the base supply with summer peaking loads 
satisfied from ground water. This practice would enable conservation 
of dwindling ground-water reserves and minimize the cost of project 
water by providing more efficient usage of project facilities. The 
motivation for this type of operation will be economics. 
Las Vegas Valley Water District, as a distributing agency, does 
not supply the total requirement for the service area which it con-
tains. Numerous small water companies, individuals and corporations 
within the district boundary obtain their water supply from their 
own ground-water systems. The nondistrict systems are rapidly being 
absorbed into the water district for reasons of operational and 
maintenance problems, inadequate supply, etc. 
1. Unit Consumption. Water use by the various distributing 
agencies which would be supplied by the project lacks uniformity in 
both quantity and pattern of distribution. The most important reasons 
for this lack of uniformity are as follows: 
a. Domestic Use. Domestic water use has been affected by 
the availability of supply, unit water prices, and the landscaping 
practices. The water consumption for the different areas of the 
project will vary considerably. For example, the domestic use through-
out the area will vary in locale and with time throughout the project 
life. For this reason an average consumptive use rate does not apply 
throughout the project. The maximum monthly use amounts to about 15.4 
percent of the annual total use. 
b. Tourist Use. Unit water use varies with the type of 
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facility offered. Luxury hotel tourist trade shows an average unit 
consumption of 348 gallons per tourist-day. Small hotel and motel 
facilities utilized an average of 114 gallons per tourist-day. Peak-
ing use of water by tourist facilities is heavy with the maximum 
monthly use accounting for 21.2 percent of the annual total. 
c. Industrial Use. Water use for the heavy chemical 
industries at Henderson was estimated from historical data adjusted 
for probable trends in future type of production, and for employee 
productivity. 
Water use by light and medium manufacturing industry was 
estimated from national water consumption data and weighted for 
probability of item production for reasons of materials and market. 
Monthly distribution of use throughout the year is relatively 
uniform with the maximum month accounting for only about 10 percent 
of the annual total. 
d. Parks, Playgrounds, Golf Courses and Agriculture. The 
irrigation requirement for this type of use was estimated from 
recorded water delivery data. Parks, playgrounds and agriculture 
showed an average requirement of 3.08 million gallons annually per 
irrigated acre and golf course irrigation was found to average 1,175 
acre-feet (384 million gallons) annually per 18-hole course. 
2. Total Requirements. The total water use by the distributing 
agencies including ground water to be served by the first stage project 
is expected to reach 230,000 acre-feet (74.8 billion gallons) annually, 
by the year 1990, on the basis of projected levels of population (see 
Table 4) and industrial growth. Recirculated and reclaimed water is not 
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Table it 
PROJECTED POPULATIONS FOR CLARK COUNTY 
Southern Nevada Water Project, Nevada 
Year 
LVTWD 
Service 
Area 
North 
Las 
Vegas Henderson 
Boulder 
City 
Eldorado 
Valley 
Nellis 
Air Force 
Base 
Non-Project 
Area 
Total 
For 
County 
1962 131,78b 27,000 17,300 it,800 0 6,020 6,696 193,600 
1970 198,800 36,800 22,600 8,600 100 6,700 lit, 200 287,800 
1980 271,100 51,300 31,700 12, itOO bOO 7,500 26,100 boo,500 
1990 330,200 69,000 39,300 16,800 1,200 8,500 38,300 503,300 
2000 361,300 90,700 5l,b00 20,b00 3,100 9,700 it9,300 585,900 
2010 37$,000 118,800 7b,600 2b,700 7,100 11,300 56,100 667,600 
2020 385,000 156,100 111,500 32,600 15,800 13,200 59,100 773,300 
included in that volume. Tables 5 and 6 list projected annual water 
requirements by general class of water use and by agency. The informa-
tion shown in Tables 5 and 6 is subject to change in final development. 
3. Delivery Requirements. A part of the total area requirements 
will be met by the existing water supply systems with the remaining 
portion being the project delivery requirement. Project water 
deliveries to the distribution agencies within the project area would 
reach about 132,200 acre-feet annually by the year 1990 on the basis 
of conservative estimates of population and industrial growth. The 
total requirement for year 1990 of 230,000 acre-feet of water can be 
supplied by existing BMI and Boulder City systems, ground water wells 
and the Southern Nevada Water Project system. The capacities of lines 
are determined by the variable seasonal demands which require large 
peaking capacities for a short time during the summer. 
4. Diversion Requirements. Project diversion requirements are 
the summarized delivery requirements adjusted for losses. 
Transmission losses were assumed to be 3 percent for the lateral 
systems and 2 percent for the Main Aqueduct. 
Although diversion requirements for the earlier feasibility report 
were based on such statistical data as population growth, water use 
records, and mathematically projected future requirements, the schedule 
of annual diversions presented herein for the definite plan are modified 
in several respects to reflect the desires of the participating 
water-user agencies. These modified diversion schedules are essentially 
in agreement with the statistical approach for determining future 
requirements. Principal changes that have occurred since the 
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Table 5 
PROJECTED TOTAL ANNUAL WATER REQUIREMENTS BY TYPE OF USE 
Southern Nevada Water Project, Nevada 
Use Unit 1970 19H0 1990 2000 2010 2020 
Domestic Supply 
Billion 
Gallons 30.7 b2.1 52.3 60.0 67.8 78.2 
Irrigation of Parks tt 1.6 2.2 2.7 3.0 3.3 3.7 
Tourist Facilities tt 2.1 2.9 3.9 5.1 6.b 9.1 
Industrial Use tt 6.5 13.ii IS.8 27.3 bl.O 
Golf Courses 1/ t  2.5 2.3 1.2 O.H O.H O.H 
Agriculture 1/ t  2.1 1.7 1.3 1.0 O.H 0.6 
Project Total t! b5.5 60.7 7b.8 88.7 106. b 133. b 
Project Total 1000 AF lbO 106 230 273 327 b09 
1/ Excludes salvaged and recirculated water which is assumed to provide a larger percent of requirement in 
future years. 
Table 6 
PROJECTED TOTAL ANNUAL WATER REQUIREMENTS BY AGENCY 
Southern Nevada Water Project, Nevada 
Agency Unit 1376 l$8o 19% 2000 2010 2020 
Nellis Air Force Base 
Billion 
Gallons 0.8 0.9 1.1 1.2 l.b 1.6 
City of North Las Vegas t  3.5 5.1 7.2 10.0 13.H 19.2 
Las Vegas Valley Water Dist. t  31.1 bo.5 b7.2 51.7 5b.9 59.b 
City 01 Henderson t  2.4 3.1 4.1 6.0 9.9 17.7 
Basic Management Inc. tt 6.3 9.0 12.0 15.5 19.3 22.7 
Boulder City tt l.b 2.0 2.7 3.1 3.H b.7 
Eldorado Valley t  0.0 0.1 0.5 1.2 3.3 H.l 
Project Total t  b5.5 60.7 7b.H 8H.7 106. b I33.b 
Project Total 1000 AF Ibo 186 230 $73 327 b03 
<f7 7? 
feasibility report are as follows: 
a. Basic Management Incorporated has withdrawn its request 
for delivery of water during the first stage of development. 
b. The Colorado River Commission of Nevada, anticipating 
potential development, requested that 30 cfs or 17,790 acre-feet 
annually be delivered to Eldorado Valley instead of 3 cfs indicated 
in the feasibility report. 
c. The other water-user agencies; Boulder City, Henderson, 
North Las Vegas, Las Vegas and Nellis Air Force Base, have made 
comparatively minor changes in their requests for water delivery. 
Table 7 and Table 8 show the schedules of water delivery 
which were the basis for definite plan layouts, designs and estimates 
prepared by the Chief Engineer's Office, Denver, Colorado (DC-1 
Estimates, dated April 1967). These schedules are also the basis for 
the computation of the repayment schedule shown in the Economic and 
Financial Analysis Chapter of this report. 
D. Return Flow 
Return flow from the project area would be derived from various 
project and nonproject sources. It is assumed that considerable waste 
water will be re-used; however, the plan of development does not 
include facilities for either diversion or re-use of return flow prior 
to its entry into Lake Mead. 
1. Occurrence. Identifiable return flow would occur in the 
Las Vegas Valley portion of the project area and it is assumed that nearly 
all water leaving the basin would appear as surface flow in Las Vegas 
Wash. Since the wash cuts through rock, the stability of the channel 
would not be affected by additional flows. Although the first stage 
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Table 7 
DIVERSION REQUIREMENTS BY MONTHS 
Southern Nevada Water Project, Nevada 
First Stage 
Year Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Annual 
1971 1.9 2.3 3.6 3.6 3.8 it.O it.O it.O it.O it.O 2.9 2.1 it0.2 
1972 2.3 2.7 it.O it.it it.6 it.7 it.7 it.7 it.7 it.7 3.6 2.5 it7.6 
1973 2.6 3.0 ii.it 5.o 5.it 5.5 5.it 5.5 5.it 5.it 3.9 3.0 5it.5 
197it 2.9 3.3 it.9 5.8 6.0 6.2 6.2 6.2 6.2 6.2 it.2 3.6 61.7 
197$ 3.3 3.6 5.3 6.it 6.8 6.9 6.9 6.9 6.9 6.9 it.6 3:8 68.3 
1976 3.8 3.8 5.7 7.1 7.it 7.6 7.6 7.6 7.6 7.it it.9 it.2 7it.7 
1977 it.l it.2 6.2 7.8 8.1 8.1 8.1 8.1 8.2 7.8 5.1 it.it 80.2 
1978 it.3 it.7 6.6 8.3 8.7 8.7 8.7 8.7 8.7 8.3 5.it it.7 85.8 
1979 it.5 it.9 7.0 8.7 9.3 9.3 9.3 9.3 9.3 8.7 5.7 it.9 91.1 
1980 it.8 5.1 7.5 9.3 9.8 9.8 9.8 9.8 9.9 9.0 5.8 5.2 -95.8 
1981 it.9 5.it 7.9 9.7 10.3 10.3 10.3 10.3 10.3 9.3 6.1 5.it 100.2 
1982 5.3 5.9 8.1 9.6 10.7 10.8 10.8 10.8 10.8 9.9 6.it 5.0 lOit.l 
1983 $.0 5.3 7.9 10.2 11.3 ll.it 11.5 ll.it 11.5 10.it 6.9 5.it 108.2 
198h 5.1 5.3 8.1 io.5 11.7 11.9 11.9 11.9 11.9 10.7 7.2 5.6 111.8 
1985 5.2 5.7 8.5 10.8 12.1 12.1 12.1 12.1 12.2 10.8 7.3 6.3 115.2 
1986 5.5 5.8 8.8 11.3 12.3 12.3 12.3 12.it 12.it 11.0 7.6 6.7 ll8.it 
1987 5.8 6.1 9.0 11.7 12.7 12.7 12.7 12.7 12.7 11.1 7.8 6.9 121.9 
1988 6.5 6.2 9.2 12.0 13.1 13.0 13.1 13.0 13.1 11.3 7.9 7.0 125.it 
1989 6.7 6.7 9.6 12.3 13.3 13.3 13.3 13-3 13.it ll.it 8.1 7.3 128.7 
1990 6.8 7.1 9.8 12.it 13.7 13.8 13.9 13.8 13.9 11.6 8.2 7.2 .-132.2 
Unit - 1,000 Acre-Feet 
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Table 8 
PROJECTED TOTAL ANNUAL WATER REQUESTS BY AGENCY 1/ 
Southern Nevada Water Project, Nevada 
First Stage Deliveries 
Units: 
Nellis 
Acre-Feet 
Total Excl. 
Year 
Total 
Project 
Eldorado 
Valley 
Boulder 
City Henderson 
Las Vegas 
Valley W.D. 
North 
Las Vegas AFB Nellis 
2 
3 
b 
$ 
6 
7 
8 
9 
10 
11 
12 
13 
lb 
15 
16 
17 
18 
19 
20 
b0,2b0 
1*7,630 
5b,510 61,710 
68,290 
7b,680 
80,220 
85,810 
91,120 
95,850 100,230 
10b,130 
108,180 
111,750 
115,220 
118,b50 
121,930 
125,390 
128,650 
132,200 
b,330 
5,090 
5,8bo 
6,590 
7,3b0 
8,090 
8,850 
9,600 
io,35o 11,110 
11,870 
12,620 
13,370 
lb, 120 
lb,870 
15,630 16,380 
17,130 
17,710 
17,790 
b90 
520 
590 
650 
720 
800 
870 
9b0 1,020 
1,090 
1,160 
1,230 1,300 
1,380 
l,b50 
1,520 1,600 1,680 
1,750 1,820 
1,220 
1,b50 
1,670 
1,910 
2,160 
2,b20 
2,680 
2,950 
3,220 
3,b90 
3,760 
b,060 
b,360 
b,650 
b,950 
5,250 
5,560 
5,860 
6,160 
6,530 
25,500 
31,010 
36,020 
bl,320 
b6,030 
5o,5bo 
5b,2b0 
58,050 
6i,56o 
6b,560 
67,270 
69,580 
72,080 
7b,090 
76,000 
77,700 
79,610 
81,520 
83,b20 
85,970 
7,300 
8,150 
8,970 
9,800 10,580 
11,350 
12,080 
12,760 
13,bb0 
lb,060 
lb,610 
15,060 
I5,b70 
15,880 16,300 16,680 
17,080 
17,b80 
17,870 
18,300 
l,b00 
l , b l 0 
l,b20 
l , b b O 
l,b60 
l,b80 
1,500 
1,510 
1,530 
i,5bo 
1,560 
1,580 
l,6oo 
1,630 
i,65o 
1,670 1,700 
1,720 
l,7b0 
1,790 
38,8bO 
b6,220 
53,090 
60,270 
66,830 
73,200 
78,720 
8b,300 
89,590 
9b,310 
98,670 
102,550 
106,580 
110,120 
113,570 
116,780 
120,230 
123,670 
126,910 
130,blO 
1/ Based on agency request December 1965 
project is expected to create substantial increases in return flows to Las 
Vegas Wash, there is insufficient data to make a quantitative estimate 
at this time. 
Return flow from Eldorado Valley, which includes the major 
portion of Boulder City, would not be identifiable as the final dispo-
sition of water from this inland basin is not known at the present time. 
That portion of Boulder City situated in Hemenway Wash would 
undoubtedly contribute return flow to Lake Mead. All such flow is 
assumed to be subterranean flow which would be unidentifiable. 
Prior to construction of any future stages of the project it is 
planned that studies would be made to clarify return flow quantities 
based on knowledge gained during operation of the first stage of the 
project. 
Acceptable water measurement equipment including a continuous 
recorder would be required to determine the amount of return flow 
to be credited to the Nevada allotment. In order to be credited to 
Nevada, the return flow will have to be measurable and of acceptable 
quality. 
2. Source. Return flows would originate as project trans-
mission losses, municipal sewerage and drainage, artesian leakage 
and industrial wastes of supply water and from irrigation and 
industrial uses of primary return flows. 
3. Use. Some return flow would be diverted for industrial, agricul-
tural, and golf course use and some would be lost to evaporation and 
phreatophytic consumptive use in transit. The remainder would flow 
into Lake Mead. 
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III. OTHER PROJECT FUNCTIONS 
A. Recreation 
Part of the project would be located within the Lake Mead 
National Recreation Area. However, there are no specific recreation 
features included in the project plan. Some recreation enhancement 
would result from public use of the access roads. 
B. Fish and Wildlife 
The Fish and Wildlife component has been eliminated from the 
project in accordance with recommendations of the sponsoring and 
water user agencies. Comments by the Fish and Wildlife Service 
relative to fish screen requirements at the Saddle Island intake 
are included in the chapter - "Summary of Reports by other Agencies". 
C. Flood Control 
There will be no flood control benefits assignable to the first 
stage project since River Mountains Reservoir has been deferred. 
D. Public Health 
Public health benefits of the project would be indirect in that 
the deliveries may be used as dilution media or to replace existing 
unsuitable water sources. 
E. Irrigation 
The use of project deliveries for irrigation development is not 
considered to be economically practical. Existing irrigation 
activities utilize artesian waste and municipal sewerage. Increased 
return flows from project operation would provide additional water 
supply, some of which could be utilized for limited irrigation use. 
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IV. PLAN OF DEVELOPMENT 
A. Formulation of the Southern Nevada Water Project 
The formulation of a plan of development for the Southern 
Nevada Water Project has for its background the findings, conclusions, 
and recommendations of earlier investigations and studies by the 
Bureau of Reclamation and other Federal, State, and private agencies. 
The Southern Nevada Water Project is planned to provide 
supplemental municipal-industrial vater supplies for users in 
Las Vegas and Eldorado Valleys vith an estimated 50-year period 
of adequacy, extending through year 2020. The proposed initial 
year of operation is 1970. 
Stage development for the project is desirable to provide 
flexibility in the timing of future installations, and to allov for 
deviations from the projected future grovth rates of population and 
industry. Presently contemplated features of future stages can be 
altered or eliminated and nev features incorporated as may be needed 
to meet changes in trends of grovth or shifts in areas of use. 
The physical vorks of the project as shovn on Draving No. 
952-325-333 consists of the Main Aqueduct, six laterals and eight 
pumping plants. 
The Main Aqueduct vill include Pumping Plants Nos. 1-A and 2, 
about 3 miles of pipeline from Saddle Island to the tunnel inlet 
portal and the 4-mile River Mountains Tunnel. A vater treatment 
plant to be constructed by the State of Nevada vill be located 
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adjacent to Pumping Plant No. 1-A. 
The Las Vegas Valley Lateral will extend from the River Mountains 
Tunnel Outlet Portal approximately 6-3/4 miles to the Whitney Anchor. 
The Henderson Anchor approximately one and one-half miles from the 
tunnel outlet, will be the diversion point for the Henderson Lateral. 
The Henderson Lateral will include Pumping Plant No. 3 and will 
extend from the Henderson Anchor approximately 4 miles to the receiving 
tank to be constructed by Henderson. 
The Whitney Lateral will extend from the Whitney Anchor approxi-
mately 3 miles to the receiving tank to be constructed by the Las Vegas 
Valley Water District. 
The North Las Vegas Lateral will include Pumping Plant No. 6 and 
will extend from the Whitney Anchor approximately 10-1/2 miles through 
the existing North Las Vegas receiving tank and to the Nellis Air Force 
Base rate of flow control station. 
The Boulder City Lateral will extend from Pumping Plant No. 2 
through Pumping Plants Nos. 4, 5, and 7, approximately 8-1/2 miles, to 
the receiving tank to be constructed by Boulder City. 
The Eldorado Valley Lateral will extend from the regulating tank 
at Pumping Plant No. 7 (Boulder City terminal) approximately 4 miles 
to a receiving tank to be constructed by others in Section 32, T. 23 S., 
R. 64 E., Mt. Diablo Meridian, Clark County, Nevada. 
The layouts, capacities and designs indicated for project works 
are based upon feasibility grade field surveys and investigations 
conducted to support this definite plan. Estimated construction costs 
are based upon prevailing prices as of April 1967. 
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B. Geology 
1. General Statement. The project lies within the Basin and 
Range physiographic province. In general the relief of an extensive 
area surrounding the project is characterized by isolated mountain 
ranges trending north-south with extensive intervening basins or 
valleys floored with detrital materials. Rocks range in age from 
pre-Cambrian to Recent. The dominant geologic features of the project 
area are the sediments in the Las Vegas basin and the volcanics of 
the River Mountains. 
2. Site Geology 
a. Saddle Island Intake Facilities. Foundation conditions 
were explored by geologic mapping and test drilling. Vertical shafts 
and a tunnel will be excavated in metamorphic rocks which consist of 
poorly defined layers of gneiss and schist cut by veins and dikes of 
coarse-textured granite. These rocks are part of a tilted block about 
the size of Saddle Island itself. The block has been subjected to 
tectonic forces and thus has been intensely jointed and fractured. 
All of the tunnel will be driven through saturated rock that 
extends into Lake Mead and supports will be required. Grouting ahead 
of excavation will be required to seal open joints and fractures. 
b. River Mountains Tunnel. Geologic mapping and core drill-
ing results show that the tunnel will be excavated in volcanic rocks 
throughout about 97 percent of its length. About 3 percent would be in 
conglomerate. The most predominant rock type is tuff having a distinct 
fragmental structure. Under this classification are included ashy and 
glassy rocks. 
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Solidified flows exhibiting well defined crystal structure 
are second in importance and are harder and more dense than tuff. 
The rocks are cut by many faults most of which may range 
up to several hundred feet in displacement. Some faults have shear 
zones up to one hundred feet wide and contain intensely fractured 
rocks and gouge. 
The tuff may contain irregular zones of clay which may swell 
upon wetting. It is expected that much of the tunnel will require 
light to moderate support. 
The inlet portal is in fractured rock and some support may 
be required. 
The outlet portal will be in conglomerate. The conglomerate 
is moderately well cemented and will stand on a 1:1 slope. The rock 
is sufficiently strong to support the outlet portal structure. 
c. Aqueducts and Laterals. All of the pipelines will be 
constructed in loose to weakly cemented sand, silt and gravel deposits 
except for short reaches where rock excavation will be required. 
d. Pumping Plants. Pumping Plant No. 1 on Saddle Island 
will be constructed on metamorphic rock which will provide an excellent 
foundation for this structure. 
Pumping Plants Nos. 1-A, 2, 3, 4, 5, 6, 7, and appurtenant 
structures are located on loose, sandy gravel and select compacted 
material will be required to obtain adequate foundations. 
e. Surge Tanks. A surge tank on the Main Aqueduct near 
the inlet to River Mountains Tunnel is located on a pinnacle of 
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glassy volcanic rock. This rock is hard, moderately dense, and should 
be excellent rock for the foundation. 
All other surge tanks are located on sound rock or earth 
materials that will provide adequate foundations for these structures 
with a minimum of treatment. 
3. Seismicity. The project is in a mildly active region of 
crustal disturbance. 
Although earthquake shocks have occurred, all have been recorded 
as low magnitude and are classified as nondestructive. 
4. Construction Materials. 
a. Embankment and Backfill Materials. A surface investiga-
tion has been conducted throughout the area for embankment and backfill 
materials. The locations of borrow areas will depend on the type of 
material desired and the method of production. 
Deposits of embankment materials in Las Vegas Wash and 
several smaller washes within the River Mountains have been investigated 
but not sampled. These deposits contain large amounts of coarse 
materials including a few boulders and would be suitable for pervious 
fill material. 
Soils in Eldorado Valley near U. S. Highway 95 about 10 miles 
southeast of Henderson, Nevada range from clay of playa origin in the 
bottom of the dry lake to fluvial gravel on the upper slopes of the 
valley. A sample of this material has been tested in the Denver 
Earth Laboratory and approved for use as impervious fill material. 
An ample quantity of backfill material of almost any quality desired 
is available from Eldorado Valley. 
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Along most of the pipeline route the material excavated 
during construction could be used for backfill to cover the pipe. 
Suitable materials are available in the area for use as bedding for 
pipelines. 
b. Concrete Aggregate. Materials suitable for concrete 
aggregate are located in the general area. Tests were run on 
materials from Las Vegas Wash deposits by the Bureau of Reclamation 
Concrete Laboratory in Denver during 1944, 1949, and 1960. 
Deposits of unsampled materials in Las Vegas Wash and 
Hemenway Wash are considered to be similar in physical and chemical 
properties to the above deposits. Most of the area contains soluble 
calcium, sodium, and sulphate salts. All of the deposits are dry and 
will require washing in order to obtain proper grading. 
c. Bank Stabilization Material. Riprap of good quality can 
be produced locally from volcanic rocks in the River Mountains. 
Blanket material can be obtained from the deposit sources for concrete 
aggregate or from spoilbanks at riprap quarries. 
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C. Design and Construction Problems. 
1. Accessibility. The Las Vegas Metropolitan area, including 
the cities of North Las Vegas, Las Vegas, East Las Vegas, Henderson 
and Boulder City, plus unincorporated communities, form a nearly 
interconnected metropolis adjacent to proposed project works. All 
project features lie within 8 miles of one or more of these communities. 
Union Pacific Railway freight terminals are located in Boulder City, 
Henderson, and Las Vegas with adequate spur and siding facilities in 
nearby areas. U.S. Routes 93, 95, and 466, Nevada Routes 5 and 4l, 
and improved and surfaced county and National Park Service roads are 
generally adjacent to many project features and afford access within 
3 miles of the most remote project features. The necessary construction 
access roads will not be difficult to construct. McCarran Field, the 
major airport serving southern Nevada is located immediately south 
from Las Vegas and is within 25 road miles of any project feature. 
Small airfields with capabilities to handle medium-weight propeller-
driven aircraft are located in the area. 
2. Rights-of-Way. No unusual or difficult problems are anticipated 
in securing rights-of-way for either the structures or the supply lines. 
Approximately 23% of the aqueduct will be on National Park Service and 31% 
on other public lands, 25% on private lands, 17% on municipally owned lands, 
and 4% on highway or road rights-of-way. Most of the major structures 
and regulating works will be on public or Federal lands. Several 
highway and road crossings will be necessary. 
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3. Special Problems. The intake facilities, Pumping Plants 
Nos. 1, 1-A and 2, and portions of the Main Aqueduct features of the 
project will be located within the Lake Mead National Recreation Area. 
Because construction scars would have an adverse effect on the 
esthetic values of the area, certain special landscaping and planting 
treatments have been recommended in the report by the National Park 
Service. The estimated construction cost includes some special 
funds for this treatment. 
4. Construction Period. The construction period for the initial 
or first stage of the project is estimated to be about three years. 
5. Construction Camp. A construction camp is not contemplated. 
Adequate housing should be available in the nearby towns and cities. 
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D. Project Works. 
1. Saddle Island Intake Facilities. The intake facilities will be 
located in Lake Mead on Saddle Island, approximately 2,000 feet north 
of the present intake pumping facilities of Basic Management Incor-
porated and will include Pumping Plant No. 1. The intake will be a 
lb foot diameter horizontal tunnel below water level with the inlet 
portal on the east side of Saddle Island at elevation 10^0. The tunnel 
will terminate at the pumping gallery of Pumping Plant No. 1 on the 
west side of the island. The tunnel will be concrete lined and will 
be approximately 1500 feet in length. The pumping gallery and pump 
shafts will be designed and initially constructed to allow for future 
pump additions to meet the expected requirements for the ultimate 
development authorized for this project. 
2. Pumping Plants and Forebay Reservoirs. 
a. Pumping Plant No. 1. This plant will be located on the 
west side of Saddle Island as a part of the intake facilities. A tunnel, 
14 feet in diameter, will bring water from the east side of Saddle 
Island to the pump gallery. The definite plan provides for twenty holes for 
the pump shafts to be completed from the pump base to the pumping gallery. 
Initially, it is planned that only ten pumping units, with a combined 
capacity of 300 cfs and a maximum head of 220 feet, will be installed. 
Additional units will be added in later stages. A standby pump unit 
will be provided at the plant but it probably will not be installed. 
The pumping plant will be protected from water hammer and surges in 
the line by a surge tank located on the site. General plans and sec-
tions of this feature are shown on Drawing 952-D-8. The plant will 
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discharge through a pipeline approximately 120 inches in diameter and 
about 4830 feet in length to a treatment plant to be constructed by the 
State of Nevada near the vest end of the Saddle Island causeway. 
b. Pumping Plant No. 1-A. Pumping Plant No. 1-A will be 
located adjacent to the water treatment plant to be built under the 
direction of the Colorado River Commission of Nevada with non-federal 
funds. It will pump from the treatment plant clearwell to Pumping 
Plant No. 2. The plant is planned to have 10 pumping units on the 
line with a combined first stage capacity of 300 cfs and a total head 
of 370 feet. An extra standby pump unit will be located at the plant 
in case of a failure of one of the pumps or motors. The plant will be 
designed to allow for enlargement and the addition of pump units at future 
dates. A preliminary layout of Pumping Plant 1-A is shown on Drawing 
No. 952-D-9. 
c. Pumping Plant No. 2. This pumping plant is to be located 
on the Main Aqueduct approximately 1.5 miles west of Pumping Plant 
No. 1-A and at approximate elevation 1590 feet. The plant will lift 
water from a forebay to a regulating tank at River Mountains Tunnel 
inlet and is planned to consist of ten pump units (including one 
standby pump and motor) designed for a first stage capacity of 252 cfs 
and a total head of 380 feet. The first stage capacity does not 
include the standby unit. The plant will be designed to permit 
enlargement and installation of additional pumps for future stages. 
The pumps in this plant will be protected from water hammer and surges 
in the pipe line by placing a surge tank on the top of a ridge near 
the plant. Water will flow by gravity from the Pumping Plant No. 2 
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forebay to Pumping Plant No. 4 through the Boulder City Lateral. 
d. Pumping Plant No. 3. Pumping Plant No. 3 is to be located 
on the Henderson Lateral, approximately 2 miles south of the Henderson 
Anchor. It vill consist of four pump units (including one standby 
unit) vith a combined first stage design capacity of 30 cfs and a total 
head of 150 feet. The pumps vill lift vater from Pumping Plant No. 3 
to a receiving tank in Henderson to be constructed by the City of 
Henderson. The pumping plant design vill allov for structure enlarge-
ment and the installation of additional pump units at some future date. 
A surge tank vill be located betveen the Pumping Plant and the receiving 
tank to protect the pumps and pipeline from vater hammer and surges. 
e. Pumping Plant No. 4. Pumping Plant No. 4 is to be located on 
the Boulder City Lateral approximately 3.5 miles south of Pumping 
Plant No. 2 and vill receive vater by gravity from Pumping Plant No. 2 
forebay. This plant vill have four pumping units on the line and one 
standby unit. It vill be designed to allov for future expansion. 
The combined first stage design capacity of the line units vill be 
cfs vith a total head of 4l0 feet. This plant vill pump from a 
forebay tank to a forebay tank at Pumping Plant No. 5. A surge tank 
at the top of a ridge near the plant vill protect the facilities from 
vater hammer and surges. 
f. Pumping Plant No. 5- Pumping Plant No. 5 is to be located 
on the Boulder City Lateral approximately 1.5 miles south of Pumping 
Plant No. 4. The plant vould have four pumping units on the line and 
one standby unit. It vill be designed to allov future expansion. 
The design capacity of the pumping plant vill be 44 cfs vith a total 
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head of 570 feet. This plant vill pump from a forebay tank at the 
plant to a regulating tank in Boulder City near the Union Pacific 
Railroad depot. A surge tank at the top of a ridge near the plant 
vill protect the facilities from vater hammer and surges. 
g. Pumping Plant No. 6. Pumping Plant No. 6, to be located 
3.5 miles north of the Whitney Anchor, on the North Las Vegas Lateral, 
vill pump from a forebay tank at the pumping plant to the existing 
3 million gallon tank belonging to the City of North Las Vegas. 
The plant vill have three pumping units and one standby unit vith a 
design capacity of 84 cfs and a total head of 150 feet. A surge tank, 
to be located approximately halfvay betveen the pumping plant and the 
North Las Vegas tank, vill protect the pumping plant and pipeline from 
vater hammer and surges. This plant vill be designed to allov for 
future expansion. 
h. Pumping Plant No. 7. This pumping plant vill be located in 
Boulder City and vill pump from the regulating tank near the Union 
Pacific Railroad depot to a receiving tank to be constructed by 
Boulder City. The plant vill have three pump units on the line and one 
standby unit. The design capacity vill be 15 cfs vith a total head of 
80 feet. The design of the plant vill allov for future expansion. 
3. Conduits. 
a. Main Aqueduct (Pumping Plant No. 1-A to Tunnel Inlet Portal). 
The section of the Main Aqueduct from Pumping Plant No. 1-A to Pumping 
Plant No. 2 is planned to be 7510 feet of 90 inch diameter concrete pipe 
vith a design capacity of 298 cfs. The second section of the Main Aqueduct, 
from Pumping Plant No. 2 to the River Mountains Tunnel inlet, is also 
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planned to be 90 inch diameter concrete pipe but with a design capacity 
of 253 cfs and 5160 feet in length. Certain portions of the pipe line 
will require special protection from scour by cross drainage. From 
Station 156 + 00 to Station 178 + 00 the pipe will be in the bottom of a 
wash that has a large flow during heavy rain storms. This protection can 
be accomplished in either of the following ways: channelizing the flow, 
by building a dike to divert the flow away from the pipe, or by placing 
more cover or riprap over the pipes. 
b. River Mountains Tunnel. The concrete lined tunnel, about 
four miles in length, through the River Mountains, is planned to be 120 
inches in diameter, with a design capacity of 500 cfs. 
c. Boulder City Lateral. The Boulder City Lateral will begin 
at the forebay tank of Pumping Plant Mo. 2. The pipe line will have a 
first stage capacity of 45 cfs and a total length of 45,390 feet of 30, 
39, and 42 inch diameter concrete pipe. The Boulder City Lateral 
will terminate at a receiving tank to be provided by Boulder City. 
d. Eldorado Valley Lateral. The Eldorado Valley Lateral will 
begin at the regulating tank near the Union Pacific depot in Boulder 
City. It will have a design capacity of 30 cfs and will require 21,290 
feet of 27 inch diameter concrete pipe. The pipe line route will have 
to cross the yards of the Union Pacific Railroad and U.S. Highway 93-466. 
It will terminate at a receiving tank to be built in Eldorado Valley 
by private interests. 
e. Las Vegas Valley Lateral. The Lets Vegas Valley Lateral will 
begin at the outlet portal of the River Mountains Tunnel. From the tun-
nel portal to the Henderson Anchor it is planned to be a 90 inch 
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diameter concrete pipe 8750 feet in length vith a design capacity of 253 
cfs. From the Henderson Anchor to the Whitney Anchor, vhere the lateral 
ends and the Whitney and North Las Vegas Laterals begin, it is designed to 
be an 84 inch diameter concrete pipe 27,160 feet in length vith a capa-
city of 223 cfs. 
f. North Las Vegas Lateral. The North Las Vegas Lateral vill 
begin at the Whitney Lateral Anchor and terminated on Nellis Blvd. near 
Nellis Air Force Base. The lateral vill consist of 24,590 feet of 66-
inch diameter concrete pipe with design capacity of 83 cfs, 8,900 feet 
of 54-inch diameter concrete pipe with design capacity of 53 cfs, and 
20,410 feet of 24-inch diameter concrete pipe with design capacity 
of 13 cfs at its terminal. The entire 53 cfs vill be delivered to an 
existing 3 million gallon tank belonging to the City of North Las Vegas 
but 13 cfs vill be re-diverted to the lateral of 24" pipe vhich vill 
terminate on Nellis Blvd. near Nellis Air Force Base. South of the 
North Las Vegas tank approximately miles, a 30 cfs turnout for the 
Las Vegas Valley Water District vill be provided. 
g. Whitney Lateral. The lateral vill begin at the bifurcation 
structure at the Whitney Lateral Anchor and terminate at a receiving 
tank, to be built by the Las Vegas Valley Water District. The lateral 
vill include 16,330 feet of 60-inch diameter concrete pipe with a 
design capacity of 140 cfs. 
h. Henderson Lateral. The Henderson Lateral vill begin at the 
Henderson Lateral Anchor and terminate at a tank to be built by the 
City of Henderson near the city's shop and varehouse area. It vill be 
a gravity flov lateral from the beginning to Pumping Plant No. 3 
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The pumping plant vill lift the water the remaining distance to the 
terminal tank. The lateral, with a design capacity of 30 cfs, vill 
require 21,2^0 feet of 36 inch diameter concrete pipe. 
A surge tank vill be provided betveen Pumping Plant No. 3 and the 
terminal for protection against water hammer and surging. 
4. Surge Tanks. Although several surge tanks are indicated in 
the definite plan presented, in the final design some of these may be 
eliminated in favor of pressure vessels and/or increased pipe-wall 
thickness by reason of economics. 
Drawing No. 952-325-332 shovs the capacity of pipelines, and the 
number, capacity, and lift for each pumping plant for the first stage. 
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C/SP/jC/ff 500cfs" 253cfs 223cfs 
PUMPING PLANTS 
I 10 0 30 cfs = 300 cfs 2 2 0 ft. Head 
1-A 10 @ 3 0 c f s = 300 cfs 3 70 ft Head 
2 9 g ) 28 cfs = 252 cfs 380 ft. Head 
3 3 @ 10 Cfs = 30 cfs 150 ft. Head 
4 4 @ il cfs = 4 4 cfs 410 ft. Head 
5 4 @ II c f s = 4 4 c f s 570 ft Head 
6 3 gl 28 cfs = 84 cfs 150 ft Head 
7 3 @ 5 C f s = 15 cfs 80 ft. Head 
POMP/A/5 Pi^A/f A/0. 6 
53cfs 
I V Mcfs — 
/J cfs 
/ o c f s 
A/f/.i/5 POPCf jcfs 
M^ ra? o/5rp/cr w/?A/ow P/17*f Of PLOtf COA/fPOA 5f/!nOA/ 
tMffP MO cfs 
[952-325-332 
E. Project Costs 
1. Construction Costs. The estimated project construction 
costs as of April 1967 are summarized in Basic Estimate DC-1 Summary 
(Form 7-1720). Cost estimates for all features are feasibility grade. 
The tentative schedule of construction is shown in the Control 
Schedule (Form PF-2). The preconstruction period ranges from 1 year 
to 2 years depending upon the project feature involved. During this 
period final design data will be obtained, designs and specifications 
prepared, and construction contracts awarded. 
The estimated active construction period varies for different 
features up to approximately 2 years. This should permit an orderly 
completion of the entire development within an over-all period of 
approximately 3 years from date of appropriation of construction funds. 
2. Operation and Maintenance Costs. The State of Nevada has 
designated the Colorado River Commission of Nevada as the agency which 
will contract with the United States for repayment of project costs and 
operate and maintain the Southern Nevada Water Project upon its com-
pletion. 
The complement of operating personnel is assumed to be constant 
throughout the project life. This assumption is made on the basis 
that the increased operation and maintenance from progressively 
increasing water deliveries and from aging of initial works would 
be offset by increased employee productivity due to mechanization 
and automation. 
It is anticipated that some technical and professional services 
would be required by contract. 
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DESCRIPTION 
LABOR AND 
MATERIALS EY 
CONTRACTOR 
MATERIALS AND 
EOUIFMENT BY 
60YERNNENT 
LABOR BY 
GOVERNMENT 
FORCES 
FIELD COST TOTAL 
FIELD COST 
SERVICE 
FACILITIES 
OTHER 
COSTS 
TOTAL 
COST 
TOTAL 
M M 
TOTAL 
M M 
COST COST COST PL AWT 
ACCOUNT 
IDENTIFIED 
FROFERTY 
IDENTIFIED 
FROPERTY 
IDEMTIFIED 
FROFERTY 
IDENTIFIED 
FROFERTY 
FROFERTY 
CLASS 
IDENTIFIED 
PROPERTY 
t : 3 S 4 7 S ! 10 tt H 
06 LATERALS (Cootion*d) 
ttHHtyt) fiTTT TB)AT. 3,392,000 51,000 (973.000) h.316.000 
07 (965.000 (13,000) (192,000) (1,060,000) 
.361*1 
Pl.nt Mn ? to P—pln^ Pl.-t M* i) 
rwt BPS,000 
367.2 LAT^'l Lojooo ho,000 
06 PBMPINO PLANT NO. h f 3SS,000) (5,300) (Hit,700) (h95,000) 
366 STBUC1URES AND IMPR0VB(ENTS 170,000 170,000 
367.2 LATERAL STRUCTURES 60,000 
360 PIMPS AND PRIME MOVERS a,000 7?,mn 80,000 
36? ACCESSORY n.Ef!Taic BMUHHNT 30,000 3?,000 
370 SHIPMENT 6]ooo 6.000 
0? PTT!T.T)H: — PVf^ Pn-plng Pl.nt Mo. )) to (<*,900) (729,000) 
Pt—piny Plnnt No. S 
367.1 LATERALS [/A^nnn 
.367*2 LATERtt. ^nmrirmp^ m I W ljy . . . . 
10 PMPim PL4NT NO. 5 (L50,000! (6,9001 (171.20W (629,000) 
366 STRUCTURES AN!) IMPROVEMENTS iRo,nnn 190,000 
367.2 LATERAL snmcrnnEs 65,000 
pnups tun PRTMi: MfnnrBK 15 ooo 13S.OOO 
Ktf: ACCESSOHT n.enrRTC KotrrwRXT 63,000 
370 MT.sr.mj.fMRnos EOUIfMEHT 7,ooo 7,000 
11 PTPn.Tm; — yr^t Pni-r''t H^. c , (937.000) (Ut.100) (196.900) (l.lM.OOO) 
I.AN11 AN!) RTflHTS n,nnft 12,000 
367.1 LATERALS Tye.fYM 775,000 
367.i LATERAL STRUCTURES 15o^ooo 150,000 
12 PtUPDO PLANT NO. 7 (Boaldv City) (lhO.OOO) (2,100) (52.900) (195.000) 
366 STRUCTURES AND IMPROVEMENTS 65.000 65,000 
3^7.2 LATERAL STRUCTURES 30,000 30,000 
368 PUMPS AND PRIME MOVERS 3,000 22,000 25,000 
369 ACCESSORI ELECTRIC KiUIPMENT 19,500 19,S00 
370 MISCELLANEOUS EHUHMENT 500 Soo 
11 PIPELINE — Frcm Pnnoinz Pl*at No. 7 to (50,000) (900) (1D,200) (61,000) 
Rulder Cltr Roooiving Thnk 
367.1 LAIERAM S0,000 so,000 
7-1720 
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PROJECT SOUTHERN NEVADA WATER 
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DESCRIPTION 
LABOR AMD 
MATERIALS BY 
CONTRACTOR 
MATERIALS AMD 
EQUIPMENT BY 
GOVERNMENT 
LABOR BY 
GOVERNMENT 
FORCES 
FIELD COST 
TOTAL 
FIELD COST 
SERVICE 
FACILITIES 
OTHER 
COSTS 
TOTAL 
COST 
TOTAL 
COST 
TOTAL 
COST 
COST COST COST 
PLANT 
ACCOUNT 
IDENTIFIED 
PROPERTY 
IDENTIFIED 
PROPERTY 
IDENTIFIED 
PROPERTY 
IDENTIFIED 
PROPERTY 
PROPERTY 
CLASS 
IDENTIFIED 
PROPERTY 
1 3 4 5 7 S S 10 II 12 
06 LATBtALS (Continued) 
m m n t r m trr T i t - m i 600,000 9,000 126,000 733,000 
111 flPHJKE — Fro- Boulder City Rxgnl.Ung (600,000) (9.000) (126.000) (735.000) 
I n n nf Flow Control Station 
367.1 LATERALS L8S,000 MS ,000 
367.2 ns .nnn 113,000 
HRtmRRSflM T.tTFRM. 1,3hS,000 20,200 336,900 1,702,000 
is PTPKt.TNF. — Fron H-ndat-.nn (713,nm) (11,100) (337,900) (90h,000) 
to Punrin Plant ho. 3 
363.1 H H P BTflHTS ?0,000 90,000 
367.1 LATERALS t, 30,000 1,30,000 
367.7 t.ATKmi. sTRnnTnHK.s iss.nnn 196,nm 
pmtpim Ft.AHT NO. 3 ( * m , m n ) ( )t ,snn) (11i,snn) ( h l H nrm) 
366 STRUCTURES AND IMPROVEMENTS 170,000 17n,mn 
367.2 LATERAL STRUCTURES 6o,ooo 
366 PUMPS AND PRIMF. MOVKRS ho POO 
36? ACCESSORI ELECTRIC EQUIPMENT yc.nnn 2S,ooo 
370 "TRTTfUNEKK! RqnTPMFM-r ^ 0 0 0 5,000 
17 PTPKt.TNF. Frr— P — P I Mtt 3 (310,000) (tt.600) (65.1,00) (380.000) 
Terminal Tank 
367.1 LATERALS 260.000 _ . 26^000 
367.2 LATERAL STRUCTURES SO,000 30,000 
WHTTWET t.tTRRAl. 1,767,000 ?6,SOO 371, son 2,163,000 
18 PIPELINE — From Whitney Lateral Anchor (1,767,000) (26;<ao) (371,300) (2,163,000) 
to Terminal 
3^3 .1 LAND AND RIGHTS m , n m 1?,000 
367.1 LATERALS 1,1,33,000 
367.2 1.11-ERAt. sinnn'mHF.s 300, 
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S3 
S. ^  
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) 
ratmo: TStm of AttMfy 
Precof on ond Ott. Conttruetion 
r ' f 
o CLASS 
ANO 
ACCOUNT 
PROGRAM HEM OUANTITY UNIT 
ESTIMATED 
TOTAL 
TOTAL 
TO 
F I S C A L Y E A R S BALANCE 
TO 
COMPLETE 
ESTIMATED 
COMPLETION 
DATE ? 1969 1969 ] 1970 1971 1 1972 1 1973 [ 197h JUNE 30, 67 
I 2 4 5 6 7 6 9 10 H 12 13 14 IS 
< M.nlctp.) tad Indaatrial Watar 312,000 A? 132.200 AT 190,000 Ai 
2 
<1)11)11111 
3 107 consTmcnott mootAtt 
H 1 H t H t <) 
11!IIIIH11 
.03, .0! 
.06 * .1] Plant, and Sabwtatitnin 13.75h.000 299,957 
9,003,000 ^5,500 ; K—Fall Capat tty ATailaH. 
-OS 7.07 Hi. 11,967,000 352,930 
^ ,^68^ ,000 7,255,000 i,'5 ,^000', ' ' ' ' 
II)))))t)H 
— Initial Wat 
.06 ta. ' V Tallv Lataral * H.txi.rMC Lataral 10.62 Hi. 6,66h,000 101,305 
"j^tLl'J.'t 
.06 Hortk 1*. Vataa Lateral A Whitnv Lateral 13.30 Hi. 7.190.000 83.939 
' '5iA,ooo' ' ' j,300^ 000 3,0h0,000 —Initial Wat .r 
.06 Boalder City Lateral * Eldorado Valley Lat^ al 12.56 Hi. 3,733,000 5h,18h 
' 222,000 2,h65,000 955,000 , 
1 1 1 ' 1 11 t) 1 t 
—Initial Wat .r" 
9 .15.01 729,000 7,92h 
110,000 ' M)^ ,ooo ' 206,176 9 
10 <n. us S^i.. FaeilitiM, Delation A S ^ w LO.bU 
' 7^ 0dd "-3^76 ' '.^,7^7 ' 
H) n 111))) 
10 
II 
n) i n m t i 
)l 
12 M ^ d Co t^r-ti^  - Patere 35,076,000 
1111111111 < 
35,076,00) 12 
H 13 
14 TOTAL COBTRUCTICH COST 91.003.000 899.h82 
6,936,000 2^ ,soi),o<jo n),5oo,ooo 
tmrfi 1111 
35.076,00) 14 11)11111111 III IIII![II IIHUlllli m m i m i 
15 
1—i—!— 
IS 
16 TOTAL PROJECT COST 81.003.000 899.h82 
'^ .'soiiiooo'' 
! Ilil 1 )J [ I) 
1,091,519 
tijJJ))!1!< 
35.076,00(j 16 I)) < I) 1 ) 1)) n 1)) 1)) 1) 1)) ! 1) t)) H )UII H 
17 
ir CoMolidated &3*n4itar.t and Orodita .303.000 71.016 
HIMH^H 
''' H!.'^'' IS 
19 19 
20 TOTAL aPBHIITDRES 90.700,000 h29,h6h 
6,936,072 J,5o4,ooo 10,500,000 
35,076,00) 20 ttmtiutt 11 n nun) 
21 Vnd^i,^ Ord^-. 6,072 
' ' 21 
<tIttillm i m m i m 4-14)1)^ -1-) 
22 TOTAL OtLIOATIOHS 90.700.000 h3h.536 TiTWfrr 
K.500,000 10.500^ 000 35,076,00) 22 
23 
! 11!! 1111 H I i 111))I)II n 11111! 111 
23 
24 ym<d. A—l.M. 
111 n 111 n t 
24 
— 2: 
.1 1 ) H 1 i i ) ' Li ^  D ' ' 26,500,000 10,500,000 ' l,2sJ,'^ h ' 
H i H1111 n 
35.076.00) 2S 
26 Initial tnd. 
l,92h,536 
11) H )) 1) 11 
26 
27 
II!) n i n t! 11H 
27 
26 
H ) 1 H ' ') " 
26 
29 
n H N ) n 
29 
so 30 
:t 31 
32 
)! H H ) H !! 1!)!! 1) <)!! 
32 
33 1 1 1 I H 1 HJ 1 HI 
H ) 11) 11) 1) 
1 H 1 II 1 1 ] 1 1 
X ) )! 11 )) i < 
33 
Notes: 
— 
CONTROL SCHEDULE 
SOUTHERN NEVADA 
WATER PROJECT 
Boaldar City Offio. Jaly 3. 1967 3 
Administrative and inspection costs of the project would 
originate from the operating agency. Also incidental administra-
tive and inspection costs by the Bureau of Reclamation would be 
included in the over-all operation and maintenance costs. 
Other fixed base costs for project operation and maintenance 
would be depreciation and maintenance of buildings, equipment, 
utilities and general supplies. 
Estimates of pumping energy take into account the increasing 
energy requirements and varying load factors. Pumping energy costs 
assumed an average unit price of $0,006 per kilowatt hour in accord-
ance with the Colorado River Commission's recommendation. This price 
figure is based on a contract between the Colorado River Commission 
and the Nevada Power Company for providing power to the project. 
The contract also provides that the Nevada Power Company will deliver 
power over their transmission lines to the high side of the substation 
at each of the pumping plants. 
It is recognized that other Federal hydroelectric developments 
may be authorized in the Lower Colorado River Basin and that power 
and energy from these plants, may be available to this project. In the 
event that power from a new source is cheaper than that under the 
aforementioned contract with the Nevada Power Company the contract 
could, upon two year written notice, be terminated and a contract 
for the cheaper power negotiated. The Nevada Power Company could 
continue to wheel the power over their lines at a uniform charge to 
the project of $7,500 per month. 
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The power requirements with all pumping units in operation 
will be approximately 50,550 kw. The annual energy requirements 
are summarized in Table 9. 
A diversion fee of $0.50 per acre-foot has been established 
for water diverted from Lake Mead. This amount is paid to the 
United States for delivery of water from Lake Mead in accordance 
with Article 9 of Nevada Contract dated March 30, 1942. This 
diversion fee is part of the annual operating cost of the 
project. 
Estimated annual fixed-base operation and maintenance costs 
for Southern Nevada Water Project are summarized in the following 
tabulation. 
Item Annual Cost 
Administrative and General Expense 
Equipment $ 2,230 
Personnel 42,400 
Directorship Costs 8,700 
Contractual Services 15,700 
Utilities and Supplies 6,500 
Subtotal $ 75,530 
Direct Operations 
Equipment $ 1,720 
Personnel 49,880 
Subtotal $ 51,600 
Maintenance 
Equipment $ 17,090 
Personnel 66,160 
Supplies 14,500 
Structures and Improvements 2,000 
Subtotal $ 99,750 
Grand Total $226,880 
Rounded $227,000 
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Table 9 
ENERGY REQUIREMENTS 
Southern Nevada Water Project, Nevada 
Year Energy in Kwh 
1971 61,000,000 
1972 72,000,000 
1973 82,300,000 
197it 93,000,000 
197$ 102,900,000 
1976 112,500,000 
1977 121,000,000 
1978 129,500,000 
1979 137,700,000 
1980 U*5,100,000 
1981 151,900,000 
1982 158,100,000 
1983 l6h,800,000 
198ii 170,200,000 
198$ 175,800,000 
1986 181,100,000 
1987 186,700,000 
1988 192,300,000 
1989 197,500,000 
1990 202,600,000 y 
1/ Energy requirement constant after this year. 
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3. Replacement Reserve. Estimates of the annual accrual 
required to provide for the replacement of project features as they 
wear out in service were computed on a sinking fund basis using an 
interest rate of 3-1/4% and the average life of the replacement parts. 
The costs are summarized in Table 10. 
Table 10 
ANNUAL ACCRUAL FOR REPLACEMENT RESERVE 
Southern Nevada Water Project, Nevada 
First Stage 
Feature Annual Accrual 
Pumping Plants $19,300 
Supervisory Control and 
Telemetering Equipment 5,690 
Station Equipment 3,440 
Total Accumulated $28,430 
Rounded to $30,000 
4. Total Annual Operating Costs. The annual costs to operate 
and maintain project facilities are summarized in Table 11. 
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Table 11 
ANNUAL OPERATING COSTS 
Southern Nevada Water Project, Nevada 
Unit: $1,000 
Year C&M Replacement Diversion Fees Energy Total 
1971 227 30 20 366 6it3 
1972 227 30 2h ii32 713 
1973 227 30 27 778 
197*4 227 30 31 558 8ii6 
1975 228 30 3ii 617 909 
1976 228 30 37 675 970 
1977 228 30 140 726 l,02i* 
1978 228 30 i*3 777 1,078 
1979 229 30 i*6 826 1,131 
1980 22? 30 i*8 870 1,177 
1981 229 30 50 912 1,221 
1982 229 30 52 9i*9 1,260 
1983 230 30 5it 989 1,303 
198*4 230 30 56 1,021 1,337 
1985 230 30 58 1,055 1,373 
1986 230 30 59 1,087 l,ii06 
1987 231 30 61 1,120 1,1A2 
1988 231 30 63 l,l5it l,ii78 
1989 231 30 6*4 1,185 1,510 
1990 231 30 66 1,216 1,51*3 
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V. ECONOMIC AND FINANCIAL ANALYSIS 
(First Stage) 
A. General 
The project is authorized for stage construction. Limited 
water delivery for the first stage is scheduled in calendar year 1970 
and will supply the projected short and medium range water needs of the 
area. The project plan anticipates completion of construction on the 
second stage in 1990 and the third stage in 2009. However, actual 
construction of stages two and three may be advanced or delayed accor-
ding to the needs of the area. This analysis deals only with the first 
stage. 
B. Project Benefits 
Municipal and industrial water supply benefits will accrue to the 
Southern Nevada Water Project. These benefits result from providing 
supplemental municipal and industrial water to the Las Vegas Valley Water 
District, North Las Vegas, Henderson, Boulder City, Eldorado Valley and 
Nellis Air Force Base. 
The minimum municipal and industrial water supply benefits for this 
project were considered to be the estimated cost of an equivalent water 
service most likely to be developed in the absence of the project. The 
least-cost alternative for providing equivalent water service would be 
the proposed Federal plan with private financing. It is assumed that the 
project could be financed through the sale of 50-year bonds at 4-3/8 
percent interest. 
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Average annual equivalent cost of providing vater service by a 
privately financed project are summarized in the tabulation belov. 
Construction cost $45,927,000 
Less Preauthorization 
Investigation costs 471,000 
Net Construction Cost 45,456,000 
Interest during construction 2,750,000 
Investment cost 48,206,000 
Average Annual Equivalent 
Investment cost 2,390,000 
Average Annual Equivalent 
Operation, Maintenance and 
Replacement cost 1.338.0JMi 1/ 
Total Annual Costs $ 3,728,000 
1/ Average annual equivalent present vorth over 100-year period. 
The total annual cost of $3,728,000 is considered to be the minimum 
direct annual benefit from the construction and operation of the 
Southern Nevada Water Project. 
Substantial indirect and intangible benefits are expected to accrue 
to the Southern Nevada Water Project due to the favorable climate of the 
area and liberal lavs governing industrial production. These benefits 
are not readily measurable and a monetary value has not been assigned. 
C. Project Economic Costs 
The federal economic costs of the project are summarized in Table 12. 
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Table 12 
SUMMARY OF FEDERAL ECONOMIC COSTS 
100-Year Period of Analysis at Percent Interest 
Southern Nevada Water Project, Nevada 
Construction Cost $ 45,927,000 
Less Preauthorization 
Investigation costs 471,000 
Net Construction Cost 45,456,000 
Interest During Construction 2,043,000 
Investment Cost 47,499,000 
Average Annual Equivalent 
Investment Cost 1,609,000 
Average Annual Equivalent 
Operation, Maintenance and 
Replacement Costs 1,345.000 
TOTAL ANNUAL COSTS $ 2,954,000 
D. Benefit-Cost Ratio 
Based on the benefits and costs presented in paragraphs B and C, 
construction and operation of the Southern Nevada Water Project is 
economically justified by a benefit-cost ratio of 1.3 to 1.0 for the 
first stage. 
E. Cost Allocation 
All costs of the Southern Nevada Water Project are allocated to the 
municipal and industrial water supply function. 
F. Project Cost Repayment 
A major part of the investigations cost of the project was financed by 
$237,200 obtained from the Colorado River Development Fund. These funds 
are classified as nonreimbursable. Also classed as nonreimbursable are 
the investment costs (including interest during construction) of 
providing water to Nellis Air Force Base. Based on first 
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stage vater deliveries of 2,000 acre-feet annually, the Air Force Base 
is assigned an investment cost of $751,000. The Air Force Base will 
pay its share of operation, maintenance and replacement costs. 
Estimated reimbursable project costs of $47,219,000 will be repaid 
in 50 years at an annual interest rate of 3-1/4 percent on the unpaid 
investment. A proposed repayment schedule for the first stage of the 
project is shown in Table 13. 
Water will be available at costs that compare favorably with 
costs of water in other areas of the southwestern United States. 
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T*bl< 13 
PROPOSED REPAIMUT SCHEDULt 
Pirtt 
Ctl*nd*r Prvjtct 
Wtttrl/ atlivtriM 
(Aert Pttt) 
Municipal Utter Supply 
Acrt Pett Principal 
Uap&id Btltnct 
1969 
1970 
1971 1972 
1973 
1974 
197! 
1976 
1 9 H 
1976 
1979 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1999 
1999 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1996 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2006 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2016 
2019 
Tottl 
0 1 
2 
3 
5 6 
7 8 
9 
10 ll 
12 
13 H 
15 
16 
17 
19 
19 
20 
21 
22 
23 
24 
25 
26 
27 
29 
29 
30 
31 
32 
33 3* 
35 
36 
37 
36 
39 40 
41 42 
<<3 
44 <<5 46 
47 
46 
49 
50 
36.640 
46,220 
53.090 
60.270 
66,630 
73.200 
76,720 
64,300 
89.590 
94.310 
98.670 
102,550 
106 
110 
113 11& 
120 
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VI. DEVELOPMENTS FOLLOWING DEFINITE PLAN 
LAYOUTS. DESIGNS AND ESTIMATES 
This chapter discusses changes in the project plan which have 
resulted from contract negotiations between the Colorado River 
Commission Nevada and the contracting agencies. 
A. Changes in Plan 
The expected development in Eldorado Valley may not materialize 
in time to justify first stage delivery of water. The Colorado River 
Commission has been unsuccessful thus far in finding a responsible agency 
which is willing to sponsor a plan of development and to sign a repay-
ment contract for water. Accordingly, the 30 cfs allotted to Eldorado 
Valley under the definite plan has been reassigned to the Las Vegas 
Valley Water District which is agreeable to contracting for the additional 
quantity of water. The Eldorado Valley Lateral will be deferred until a 
later stage of construction. 
Consistent with the foregoing change, the Boulder City Lateral will 
initially deliver only 15 cfs (the capacity to be contracted to the City 
of Boulder City) instead of 45 cfs. However, at the request of the 
Colorado River Commission and its subsidiary contractors, the Boulder City 
Lateral and Pumping Plants Nos. 4 and 5 structures and all other in-line 
structures will have a delivery capability of 30 cfs, but pumps and 
motors in Pumping Plants Nos. 1-A, 4 and 5 will be initially installed 
for only the 15 cfs delivery to Boulder City. Should a plan of develop-
ment materialize for Eldorado Valley, the actual delivery capacity could be 
increased to 30 cfs with a minimum of time and expense by adding pumps and 
motors. Under the changed plan, Boulder City Lateral will divert from 
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Pumping Plant No. 1-A instead of Pumping Plant No. 2 because it is 
more economical. 
In its negotiations with potential project water users, the 
Colorado River Commission was able to reach amicable agreement with 
all only on the basis of total maximum peak deliveries of 304 cfs. The 
diversion capacity of Pumping Plant No. 1 and No. 1-A initially designed 
at 300 cfs, therefore had to be increased to 304 cfs to accommodate the 
delivery requirement. The Chief Engineer advised that no increase in 
cost was probable. 
Due to the increased allotment to Las Vegas Valley Water District 
brought about by its assumption of the capacity originally planned for 
Eldorado Valley, the capacity of the aqueduct system serving Las Vegas 
Valley has been adjusted. The Main Aqueduct and first reach of 
Las Vegas Lateral is increased from 253 cfs to 289 cfs and the last 
reach of the Las Vegas Lateral is increased from 223 cfs to 261 cfs; 
Whitney Lateral is increased from 140 cfs to 160 cfs; and North Las 
Vegas Lateral is increased from 83 cfs to 101 cfs. North Las Vegas 
Lateral, beyond the point of diversion to Las Vegas Valley Water 
District, will be increased from 53 cfs and 13 cfs to 56 cfs and 16 cfs 
to accommodate a requested increase of 3 cfs in the delivery rate to 
Nellis Air Force Base. 
The City of Henderson has agreed to a reduction from 30 cfs to 
28 cfs in the capacity of Henderson Lateral. 
In addition to the foregoing, the Project will include a five 
million gallon forebay to Pumping Plant No. 1-A, which had not been 
included previously. 
Drawing No. 952-325-6, following this page, which conforms to the 
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statistically projected by the Bureau of Reclamation for this report. 
The Colorado River Commission schedule is tabulated as follows: 
Water CRC Schedule Water CRC Schedule 
Year AF/Year * Year AF/Year * 
1 28,121 12 82,639 
2 33,077 13 87,595 
3 38,034 14 92,551 
4 42,990 15 97,507 
5 47,946 16 102,463 
6 52,902 17 107,419 
7 57,858 18 112,376 
8 62,814 19 117,334 
9 67,770 20 122,288 
10 72,727 21 127,244 
11 77,683 22 128,200 
* Excludes Nellis AFB which reaches 4000 AF/year in year 22 
D. Repayment Schedule Proposed for Contractual Purposes. 
The Bureau of Reclamation and the Colorado River Commission through 
extended negotiations developed a repayment schedule for the basic 
repayment contract with the United States for repayment of the reimbur-
sable Federal cost, including interest. Due to modification in predicted 
water use buildup, and need to coordinate more closely with financing 
requirements of the Commission's water treatment facilities to be 
constructed concurrently with non-federal funds, the negotiated 
repayment schedule departs to some extent from the proposed schedule 
shown in Table 13. The repayment schedule agreed upon is shown on the 
following page. 
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Project 
Year 
Calender 
Year 
CRC Schedule of 
Payments to U.S. 
1 1970 421,900 
2 1971 625,200 
3 1972 828,000 
4 1973 1,030,900 
5 1974 1,234,000 
6 1975 1,460,400 
7 1976 1,656,400 
8 1977 1,767,200 
9 1978 1,870,000 
10 1979 1,965,000 
11 1980 2,086,000 
12 1981 2,166,000 
13 1982 2,236,600 
14 1983 2,299,900 
15 1984 2,346,100 
16 1985 2,402,600 
17 1986 2,442,000 
18 1987 2,473,500 
19 1988 2,497,000 
20 1989 2,512,800 
21 1990 2,520,500 
22 1991 2,438,400 
23 1992 2,335,800 
24 1993 2,233,300 
25 1994 2,130,700 
26 1995 2,079,400 
27 1996 
28 1997 
29 1998 
30 1999 
31 2000 
32 2001 
33 2002 
34 2003 
35 2004 V 
36 2005 2,079,400 
37 2006 2,544,800 
38 2007 2,403,800 
39 2008 
40 2009 
41 2010 
42 2011 
43 2012 
44 2013 
45 2014 
46 2015 
47 2016 
48 2017 V 
49 2018 2,403,800 
50 2019 1,849,700 
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VII. SUMMARY OF REPORTS BY OTHER AGENCIES 
A. Bureau of Sport Fisheries and Wildlife 
The fish and wildlife component has been eliminated by defer-
ment of construction of River Mountains Reservoir in accordance with 
recommendations of the sponsoring and water user agencies and with 
the concurrence of the Bureau of Sport Fisheries and Wildlife. 
Elimination of this component also minimizes the sanitary safeguards 
formerly recommended by the Public Health Service and the Nevada 
State Department of Health. 
Previous recommendation that 1/2-inch steel-mesh fish screens 
be installed in the Saddle Island Intake Tunnel has been modified 
to allow installation of 1-1/2 inch chain link fence across the tunnel 
inlet. The appended memorandum from the Bureau of Sport Fisheries and 
Wildlife dated March 21, 1967 and the State of Nevada Fish and Game 
Department's letter dated March 13, 1967 express concurrence on this 
modification. 
B. Public Health Service 
Public Health Service' s detailed report on Water Quality and 
Flow Regulation, dated April 1963 and appended to the Project 
Development Report and Supplement printed as House Document No. 177, 
89th Congress, 1st Session has been reviewed and updated by the 
appended Memorandum dated June 5, 1967 from Regional Director, 
Southwest Region, FWPCA, USDI, Subject: Review of Water Quality 
Features for the Southern Nevada Water Supply Project. 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 
FISH AND WILDLIFE SERVICE 
BUREAU OF SPORT FISHERIES AND WILDLIFE 
730 N.E. Pacific Street 
P. 0. Box 3737 
Portland, Oregon 97208 
Reference: RBS March 21, 1967 
AIRMAIL 
Memorandum 
To: Regional Director, Bureau of Reclamation, 
Boulder City, Nevada 
From: Regional Director, Bureau of Sport Fisheries and 
Wildlife, Portland, Oregon 
Subject: Southern Nevada Water Project, Nevada - your 3-2-67 
memorandum requesting our views on modification of 
intake screens 
This is in answer to your memorandum request. Nevada Fish and Game 
Department concurs in our views as indicated in a March 13, 1967 
letter from Acting Director Dean L. Blake (copy attached). 
Briefly, your proposal entails construction and initial operation 
of the project without ^  inch screens on the intake, covering the 
inlet with inch chain link fencing and, eventually, installing 
effective fish screens if and when project effects justify them. 
A l3g inch chain link fence across the tunnel inlet to Saddle Island 
pumping plant would do little to prevent loss of fish that approach 
the intake area. Screens with a clear opening not exceeding ^  inch, 
and water approach velocity of less than 2.5 feet per second (prefer-
ably no more than 1 foot per second) would be needed to avoid losses. 
Heaviest losses would accrue to smaller fish, those 4 inches or less 
in length, when lake levels were low and pumping rates high. Despite 
possible heavy local loss, we would expect that the immediate area 
of influence would be small as compared to all of Lake Mead and that 
effects on the fishery of the rest of the lake would be small. 
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Actual extent and importance of fish losses that would occur at the 
inlet without effective screening will be difficult to determine 
until the project is operative. Neither can screening costs be 
estimated with any degree of certainty until actual type, size, and 
nature of the inlet has been selected and constructed, although it 
is apparent that effective screening could be expensive. 
Since extent of mitigation accomplishments and probable costs should 
both be identified before justification can be determined, we concur 
in your proposal to construct and initially operate the project 
without the inch screens. This concurrence is subject to the 
firm understanding that ^  inch screens, or suitable alternative 
mitigatory measures, will be provided by the project if and when 
project operations result in damages that justify such measures. 
Paul T. Quick 
Attachment 
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STATE OF NEVADA 
FISH AND GAME DEPARTMENT 
Fraok W. Groves, Director 
Telephone 
323-0311 
1100 Valley Road 
Reno, Nevada 
Mail: Box 678, Reno, Nevada 
Executive Board 
Wayne E. Kirch, Chairman 
Earl Frantzen, Secretary 
Henry Dorian 
Arnold Millard 
William H. Gravelle 
Members 
Bruno Guisti 
Tom Johnston 
Hobart Leonard 
Jerry Longero 
George Lott 
John McKenzie 
Ted Mullica 
Mike Lemich 
Robert Pennebaker 
Delbert Trueba 
Kenneth J. Watson 
Leland York 
March 13, 1967 
Mr. Paul T. Quick, Regional Director 
Bureau of Sport Fisheries and Wildlife 
U.S. Department of the,Interior 
P.O. Box 3737 
Portland, Oregon 97208 
Re: RBS 
Dear Mr. Quick: 
In reply to your letter of March 9, concerning Southern 
Nevada Water Project, I have discussed the matter vith Tom Trelease. 
He informed me he had been in contact vith one of your Bureau's repre-
sentatives in regard to the project. He is satisfied that the best 
approach vould be as is suggested in the draft of proposed memorandum 
from the Regional Director of the Bureau of Sports Fisheries and Wild-
life to the Regional Director of the Bureau of Reclamation, Boulder City, 
Nevada in that it vould be appropriate to operate the project vithout the 
inch screens, and then if losses should be severe enough to justify the 
expenditure, then remedial measures could be taken at a later date for 
mitigation purposes. 
On the above basis, ve therefore concur vith your report on 
the modification of the intake screens. 
Sincerely yours, 
Frank W. Groves 
Director 
TJT:hk /s/ By: Dean L. Blake 
Acting Director 
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UNITED STATES GOVERNMENT Room 1802, 100 McAllister Street, Southwest Region FWPCA, USDI, San Francisco, California 94102 
Memorandum 
A. B. West, Regional Director 
To : Bur. of Reclamation, Reg. 3, USDI Date: June 5, 1967 
Boulder City, Nevada 89005 
From : Regional Director, Southwest Region 
FWPCA, USDI 
Subject : Review of Water Quality features for the SOUTHERN NEVADA WATER SUPPLY 
PROJECT (Re: 3-RCO) 
Authority for our participation in the water quality control aspects of the 
subject project is set forth in the Federal Water Pollution Control Act, as 
amended (33 U.S.C. 466 et seq.), and Executive Order 11288. The Executive 
Order requires that an evaluation be made of the potential impact of Federal 
water resource projects on water quality, and also provides for presentation 
of appropriate recommendations regarding design, construction, and operation 
activities of the project. 
Our current review has been made to update our April 1963 Water Quality Report 
which was prepared to accompany your 1963 Feasibility Study. Since you are 
now in the Definite Plan Report stage, these comments should be appended to 
our April 1963 Water Quality Report and inserted in your Definite Plan Report. 
The major project changes noted since completion of your 1963 Feasibility 
Report are as follows: (1) Increased water deliveries which reflect greater 
than anticipated projections of population growth and attendant water use in 
the service areas; (2) Physical features of the project no longer include 
River Mountains Reservoir; and (3) Provision for a completely enclosed water 
delivery system. 
The effects of these modifications, as compared to the previous 1963 Feasibility 
Study, would be to increase the project water requirements by about 20 percent 
for the initial 1970 period and about 12 percent thereafter to the year 2020. 
The review has placed emphasis on three major points as follows: 
(1) Projected increases in salinity of Lake Mead releases; 
(2) Additional nutrient contributions to Lake Mead; 
(3) Potential pollution problems involved in prolect construction and 
operation activities. 
A discussion of these three major points, including any recommendations, is 
presented as follows: 
(1) Projected Salinity Increases 
Las Vegas Wash, the only outlet for 95 to 100 percent of the return 
flows from the project service areas, would contribute an additional 
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A. B. West - 2 - June 5, 1967 
salt load to Lake Mead in direct relationship to water use in the area. 
Project return flows would be affected by the anticipated progressive 
decline in quality of inflows to Lake Mead, thereby increasing salinity 
concentrations of Lake Mead releases. These increased concentrations 
would vary from about 5 mg/1 in the year 1970 to about 35 mg/1 in the 
year 2020. This represents an increase in the values presented in 
our 1963 Water Quality Report. Based on the availability of more 
recent data, the principal reasons for this increase are as follows: 
(a) Prolected population increases; (b) Prolect salinity concentra-
tions expected at Lake Mead; and (c) Assuming no net export of salts 
from Lake Mead. The 35 mg/1 increase represents only about three percent 
of the projected 2020 salinity concentrations expected at Lake Mead. 
When viewed as a percentage of the total, this may appear insignificant. 
However, the economic impact of even small increases can be quite 
appreciable. Preliminary information from our Colorado River Basin 
Water Quality Control Project indicates that salinity increases of these 
magnitudes would raise costs to all downstream water users. The full 
impact of these effects will be presented in a report which is scheduled 
for completion in Fiscal Year 1968. Apart from the effects of the project, 
there is presently a pollution problem existing in the Wash and Bay areas. 
This is due not only to waste discharges from conventional sewage treatment 
plants in the area, but also to steam power plant waste discharges and a 
chemical industries complex near Henderson. 
Nutrient Contributions 
A description of mid-1966 pollution levels in Las Vegas Wash and Las Vegas 
Bay has been given by the Federal Water Pollution Control Administration 
in its preliminary report on Pollution in Las Vegas Wash and Las Vegas 
Bay, dated January 1967. The major conclusion reached in the report, 
which relates to the Southern Nevada Water Supply Project, is as follows: 
"That present algae growths in Las Vegas Bay are producing objectionable 
aesthetic conditions that may ultimately destroy the recreational use of 
the area." Algae growths are due primarily to sewage treatment plant 
discharges to Las Vegas Wash which are high in nutrients, particularly 
phosphorus. Projected increases in water use for the project area and 
attendant increases in return flows, primarily from municipal effluents, 
to the Wash and Bay would be expected to aggravate these undesirable 
conditions. 
Construction and Operation Activities 
It is our understanding that the proposed main water distribution system 
passes through rock formations containing appreciable amounts of manganese. 
The U. S. Public Health Service Drinking Water Standards publication 
states that manganese concentrations should be limited to a maximum 
of .05 mg/1. The principal reason for limiting the concentration of 
manganese is to prevent aesthetic and economic damages. It is known 
that manganese produces an objectionable taste and color when present in 
drinking water. Although there is a danger of toxic poisoning, it is 
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generally accepted that the water would be rejected by the consumer 
before toxic levels are reached. Therefore, if your studies 
indicate that the above limits of concentration may be exceeded, it 
is recommended that consideration be given in the design and con-
struction phase to keeping manganese concentrations, delivered for 
consumptive use, below the recommended limits. This may be 
accomplished through either providing adequate tunnel lining 
and/or treatment processes prior to delivery. 
During the construction of the project, adequate measures must be 
taken to protect both surface and ground waters. Provisions should 
be included in contract specifications so contractors will be cog-
nizant of requirements to protect water quality in the work area. 
Silt detention basins should be constructed where required to elimi-
nate excess turbidity leaching from earth work. In the equipment 
maintenance areas, special precautions should be taken to contain 
spilled fuel, lubrication products, and wash water. Sewage from 
construction camps should be contained on land. All construction 
activities affecting water quality should comply with requirements 
of local and State water quality control authorities. Comments from 
the Federal Water Pollution Control Administration should be requested 
by the construction agency during the preparation of project plans and 
specifications in compliance with Executive Order 11288. 
We appreciate your cooperation in sending us your plans for review and 
comment. 
William B. Schreeder 
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The memorandum discusses projected salinity increases, 
additional nutrient contributions and potential pollution problems, 
and recommends certain measures which should be taken during project 
construction to protect both surface and ground waters from pollution. 
C. Bureau of Mines 
The supplementary report on Mineral Resources at River Mountains 
Reservoir Site, included in House Document No. 177, 89th Congress, 
1st Session, concludes that the only nonmetallic mineral involvement 
of possible economic importance is with the undeveloped perlite 
deposits in Section 36, T. 21 S., R. 63 E. 
The tunnel has been relocated in the definite plan to avoid 
crossing of the perlite deposits. 
D. National Park Service 
The National Park Service's appraisal of the proposed project, 
dated June 6, 1963 and included in House Document No. 177, 89th Congress, 
1st Session, recommended that authorizing legislation provide that the 
Secretary of the Interior take all appropriate steps to minimize damage 
to the scenic qualities of Lake Mead National Recreation Area. The 
report further recommended that $15,000 be included in the project 
for work of landscaping and planting to obliterate construction scars. 
The estimated construction cost presented in this definite plan 
includes funds for this feature and subsequent additional project 
structure locations have been made with Park Service concurrence. 
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